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maintenance personnel involved in thé operation and

maintenance of the ‘unit. We recommend all personnel

utilize this manual to become familiar with the operation
.. ofthe unit so basic service and mamtenance can be capa- .
- bly performed
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PARTS ARRANGEMENT
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{RVZ1 ONLY)

WIRING MAKE UP - FUSING - CONTROL PANEL (NOT SHOWN)

HEATING COMPARTMEN]
COLD DECK DAMPER
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APPLICATION SECTION

This section lists fundamental guidelines and requirements when applying a multizone System.

Zone distribution system.
Mixing dampers located at umt,

| — AVZ1 APPLICATION INFORMATION

The application details of a Varizone unit, including the zone damp-

ers can be summarized as follows:

1 - Each zone duct should be sized in the usual manner to accommo-
date maximum conditions for that zone. {This is the same as in a
conventional multizone application.

2 - Diffusers should be suitable for variable air volume operation,
whare varying inlet static pressure and flow rates may otherwise
cause “dumping” during reduced air-flow. Such diffusers are
commonly available., Undesirable stratification with heating is
avoided by the capability to supply 100% of the design air vol-
ume.

3 - Select unit maximum CFM, external static pressure and cooling
capacity based on “block” load requirements at cooling design
conditions. Unit CFM will be less than the sum of the individual
peak requirements, (Example - East and west zones will not peak
at the same time.)

4 - The RVZ1 can provide constant air volume to an isolated critical
zone where a separate unit is not practical. See page 97. Onsucha
zone the duct should be sized for a pressure drop approximately
50% less than the VAV zones served by the sarne unit. Anin-duct
static pressure regulation device, set to maintain a static pressure

RVZ1 UNIT

FOR LARGE AIR
QUANTITY

TYPICAL EXAMPLES OF IN-DUCT

TYPICAL APPLICATIONS

'

Doubie duct distribution system with zone damper boxes.
Mixing dampers remote from unit

equal to that of the lowest blower speed, should be installed at the
inlet of the constant volume duct. Figure 1 shows typical exam-
ples. This insures constant static pressure of that duct throughout
the normal varying static pressure range of the RVZ1 unit. For
instance, if the ducts of the system are sized for 0.1 inch of water
column pressure drop per 100 feet of duct, a 1,000 CFM zone
would require a 14 inch round duct. However, in case of a con-
stant volume zone, a lower static pressure of 0.05 inch of water
column drop would be needed, thus requiring a 16 inch round
duct to supply the same 1,000 CFM.

All Varizone Systems will operate more efficiently, and with
greater stability, if they are sized with relatively low-pressure-
drop duct systems.

As with all variable air volume systems, it is necessary to evaluate
the miinimum ventilation requirements of the system. The RVZ1
provides maximum air flow to a given zone during peak heating
requirements.

It is recommended to operate the blower continuously during the
night setback mode since it will automatically be reduced to its
lowest operating speed. Continuous blower operating is particu-
larly recommended where a smoke detection option is used.

8 - In accordance with ASHRAE Standard 90, to reduce electrical

STATIC PRESSURE REGULATION DEVICES
i FIGURE 1

system distribution losses, it is recommended that an operating
power supply of greater than 250 volts be used.

11 - ROOF MOUNTING FRAME

Standard roof mounting frame is 14" {356 mm) galvanized steel that

fits the perimeter of the unit. Frame is approved by the National

Roofing Contractors Association (NRCA). Frame is shipped knocked

down, and sections are assembled together with bolts and joint

plates. Figure 2.

A - Frame Application and Location

Mounting frame can be installed directly on a roof deck having

adequate structural strength or on roof supports under deck. When

installing frame on support members under deck, the following

support specifications apply:

1 - With joint plates bolted, the maximum frame span between sup-
ports is 5 feet (1.562 meters).

2 - With joint plates welded to the frarme the maximum frame spanis

16 feet (4.88 meters} and maximum cantilever is 9 feet {2.74

meters).

3 - A bolted joint plate cannot be included in a cantilever. Ifthe frame

Page 2
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" )
- JOINING PLATES

-185, -275,
-300 ,-360

FRAME SPECIFICATIONS

Mods Ne. MF3.2658 | ME3.26614)
Mounting Frame Height 8 inches 14 inches
"Frama mament of inertia {1} 20in4 77ind
r *Frame section modulus EI' 48in3 | 1073
L / \(ﬂp Mounting frame weight [ib /ft. of length) 4.2 61
) Mounting frame design strength {psi) 20,000

“fncludes both sides of roof mounting framae

FIGURE 2
is cantilevered maore than 6 feet {1.83 meters) the joint plate and sides straight, shimmed (if necessary} and secured to the roof
frame closest to the overhang must be welded. structure.
4 - There must be at least 32 linear inches (813 mm) of frame in 8 - Maximum slope tolerance of the roof mounting frame {length
contact with roof supports. only} is 1/8" per foot {10.8 mm per meter). The frame must be level
5 - Care mustbetakentoinsurethat openings for the supply plenum, side to side.
wiring and plumbing service inlet are unobstructed. .B - Curbing and Flashing
6 - Refer to Figure 3 for service clearance requirements, 1 - The outside of the frame should be insulated with a rigid type
7 - To assure proper mating of the multizone unit to the roof mount- insulation, preferably 2°' {51 mm} thick. Do not use any combusti-
ing frame, it is mandatory that the frame be properly squared, all ble material for filling around frame.

RECOMMENDED SERVICE CLEARANCES

P 12008 mm,
- = ELFCTHIL HEAT UNCY

ey TAMPORTANT Wien uerts are et Facing sacts ather theatsr contiol sidel
: & 1aral ot S DEALHE mm 1 must La mantaoad botwons umies 1F
- Fias wlw b b L allome B4 iamipinm
o 4
ITF0 B areny 11524 0 me . corerrs sy TAMPORTANT Whnn oo arg et FICING earh QIRar IR0AAE CoNdal o),
R S e A e  batarof BAT ot e Dvsstiien s be lwsien unds,
T . ooy I R il lnd 122116 0 ey~ ]
T e . ] ‘.’. . -
T . 36 T = )
. 9] o " ) R
| -185, 275, 300, 360 SERIES i S SRRV SR
B i
o ‘ R 415, 600 SERIES
P -.*— FONE HEAL HETURN E
%_‘“ b | ©onrbaugLy Al Ry E.
. =S (ST | DPENING . e gt FONEDE AL
- ‘ P - OR BOURLE
- e LUt 4 |
sEAVILE H . "L‘l‘uﬁﬂN '
OPE M ING—e{ ] SEHVILE LOPENING |
G T S ” UPLNINL il ! 3
14133 & mm)} B R ERAL R RO r . .
N . o L - . o T OGS g mmy
ey . i
S
67" o
E
n
. A

FIGURE 3
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APPROVED BY NATIONAL ROOFING
CONTRACTORS ASSOCIATION

unit NEQPRENE

2 x 4"
(50,8 mm x 1018 mm} NAILER STHRIP
{furnishad)

" {(Extands around en
parimeater of ummit}

26 GA. COUNTER FLASHING
{not furnished)

*14” (355,86 mm)
CANT STRIP
{not furnished)

ROOFING MATERIAL .

T (not furnished)

4

-'I 2" (50,8 mm)

-

*An 8" (2032 mm) high frame is also available for
special applications. It is not NRCA approved.

ROOF MOUNTING FRAME

MOUNTING FRAME

RIGID INSULATION

tire

N
)
X
%

FIGURE 4

2 - Counter flash and seal around mounting frame using approved
roofing methods. Refer to Figure 4.

3 - if a poured roof is used, (such as concrete) be sure inside of roof
mounting frame is adequately braced to insure a sgquare and level
frame.

i - SUPPLY AIR SYSTEM

Supply air for the conditioned area is supplied from a zone head at
the unit which is divided into individual zones or by a dual duct
system with remote mixing boxes sized for individual zones. Unit
zone head is available with either bottom or harizontal air discharge.

Each 2one has hot and cold mixing dampers controlled by a room
Sensor.

A - Plenum Construction

Plenum must be constructed of galvanized steel (26 gauge
minimum) with 3 1b. {1.36 kg.) by 12" (13 mm) thick fiberglass
insulation applied to the inside of zone dividers. If 1-1/2 |b. (.68 kg.}
density insulation is used, mechanical fastners must be used to
secure insulation to plenum. Refer to the following typical double
duct and zone plenum illustrations for both horizontal {Figure 5} and
bottom discharge air systems. (Figure 6).

NOTE - Refer to plenum installation instructions for detail dimen-
sions of all plenums.

Flange this way

24"
{609 mm)’

Insulate this side of
dividir batfle

e

N
B

. 1

ey

) /DIVIDEH BAFFLE

|~ Also insulate end of divider baitfle

Insulate nside ot plenum and divider batfles
with 172 (12,7 mm) thick insulation

FIGURE 5
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STANDARD
DOUBLE DUCT PLENUM

STANDARD

11 ZONE PLENUM .

Insubate thas side of dvider

IMPORTANT “This side of plenum mstalls next
10 end 0 MEUIIng DAME

.

insufabe this side al divider

This side of plenum anstalls next

IMPORTANT
o end ol mounting Irame

R — Spotweld ol pup rivet plenum divider as desired
& 3

oY = /
PR

~— ENCLOSED BOTTOM

- EE Bsulgte ihsde ol plenum, enclosed Battam amd
) dhwiderr waith 172 (12 7 b thick insutation

HOT DECK

RS
SN 175 4 min)

185, 270, 300 and 3650 Units Undy
Install w2 1/27 (63,5 mim) strip ol
Fat G 0 mm) k 347 (10,0 mm)
urethans faps on all zone diders

<1y wlown

ENCEOSED BOTTOM

Spolwedd or pop dvel sone
diviadees as dissired -rmmmy

1264 mm}

UNIT

mm in mm

185
2775
-300
=360

79 34

12154 | 24-3:8 6-7116 | 164 | 6-11:16| 170

13 1.8

333 | 11136 11 1316

415

g87-14

2276 738 187 184

29-3i4

14 58

in 14 18 | 35%| 14-78 | 387

600

FIGURE 6
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B - Installation {Bottom Discharge Plenum} Figure 8. {.6Bkg} density by 17" by 2" {25 mm by 51 mm) by the length of the

1- Plenum support Z-bars must be provided to install the zone zone ptenum. Refer to Figure 9.
plenum in the roof mounting frame. _
NOTE - If an AF6 or AF7 adaptor frame (required with gas fired C - Instailation {Horizontal Discharge Planum) Figure 10. B
equipment mounted on a combustible roof deck) the Z-bar supports 1 - Requires field fabricated sheet metal divider panel outlet mullion g :
are not used. Figure 8. and filter pieces. Refer specifically to Lennox Horizontal Dis- . S
2 - The plenum must be installed with the plenum divider flanges to charge Installation Instructions No. 501,237M for construction E
the right (as viewed from zone head end of the unit} to assure detail. %-
proper mating to zone dividers in unit. Refer to Figure 7. 2 - Insulated bottom closure panel is factory installed in Multizone B8
3 - A fietld provided insulation seal must be installed to prevent air unit when unit is specified on order form for horizontal air dis-
leakage from zone to zone. Fiberglass requirements are 1-1/2 th. charge.

NOTL Flanges nrust be fvcaled to Hthe aghf as viewed

froerr the end of wind, when instailed
OF unt weaen k Ingulation - 110k 210 Hefar 1o Detal “A” of Figure 9 for

proper specications. {Provided by installar

Secura plonun 1o plenum suppont 2" bais with sheet metal screws.

PLENUM

INSTRUCTION
{with “Z” bars)

ROOF MOUNTING FRAME

i

Secure plenum support 7" bars -
1w root meunung frame with ¢
shuept metal screws.— g,

\ o PLENUM SUPPORT

", . o "2 BARS

| e

MOLINTING FHAML PLLNUM OPENiNG

R [T

’ instali 1 1/2 ib. {068 Kg) density, 1/2 {127 mm}
thick Tibergiass insulation on "2*° par 1langes e

] EARSE-IE. [N

FIGURE 7

NOYE Flanges must bg located to the righl, 35 viewed
from the end of uml, when installed

_~- Insulauon Tin x 2in (Refer ta Dutait "A” of Figure g for
// prapat specificaiions. (Provided by installart

Segure plenum to adaptor frame with sheet metal screvws

HOOF MOUNTING FHAME

! T
Secure adaptor frame to roof 7
.mounting frame with sheet

Metal SCrews —— g -

\L‘.

HEE Y T
A o RE INSTALLATION
‘ e e {with AF6 or AF7)
Adaptor Frame

AFE OR AF?
ADAPTOR FRAME

|

%
/ K

IDENTIFICATION FLANGE
[Heating Access Side Only) i
e

Instalt 1 1/2 b, (0,68 Kgl density, 172" 1127 mm}  HE
thick fiberglass insulation on adaptor frame tlanges

FIGURE 8
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J UNIT ZONE DIVIDER PLENUM SUPPORT '2* BAR—7

}/  ——
T Al
X
UNIT BASE

— PLENUM
PLENUM ZONE DIVIDER

FIBERGLASS INSULATION

1-1/2 b (0,68 Kg} Density

FIBERGLASS
INSULATION
{Field Installed}

Y/ {Field Installed) N\
A [ \ 1" (254 mm} x 2 (50,8 mm)} x 817 (2057,4 mm) | S
_/_\ et MO 185, 275, 300 and 360 Units
} ' (25,4 mm} x 2" (50,8 mm) x 88-1/2" (22479 mm}
ROOF MOUNTING FRAME ! -415 and 600 Units DETAIL “A"

“““““ ' e , ROOF MOUNTING FRAME

If installing a 15 or 17 zone plenum secure
lower plenum ta upper plenum with sheet meta!
screws as shown

ORTANT It adaptor frame is used, simply substiiute
r frame far plenum support "'2°° bars

lower plenurn, mounted on roaf mduntlhg frame with plenum suppart "2’ bars

BOTTOM DISCHARGE CROSS SECTION OF PLENUM IN PLACE (shown with 2" bars)

NOTE—Example shown is of an 15 zone upper and

" FIGURE 9
SIDE VIEW
~ CORNER SUPPORT
i i £ FILLER PIECE NC. 1. ure filler piece to control pan
/ .
,
COL:E;."MRSGD:JCT , Secure plenurn to filier piece
X
shee stal serinws S
{609 mm x 2184 mm DIVIDER DECK with sheetmetal serows Secure filler piece no. 1
\\“ .to divider panel with
INSULATE )
)
OUTLET DIVIDER \ o
MULLION DIVIDER PANEL
-OUTLET STIFFENER )
R Secure filler piece no. 2
WARM IR DUCT / L o divider panel with

sheet metal screw

24" x 86"
{609 mm x 2184 mm
-INSULATE

FILLER PIECE NO. 2

Secure filler piece to umit base
with sheet metal screws

~CLOSURE PAN

TYPICAL PLENUM INSTALLED TYPICAL ZONE
ON DOUBLE DUCT PLENUM INSTALLATION
{Horizontal Discharge) {Horizontal Discharge)

- FIGURE 10

Page 7



D - Remote Mixing Boxes

Remote zone mixing boxes are used with dual duct applications; 1

zone damper box is required per conditioned zone.

1 - The zone damper boxes may be installed in afalseceiling area, or
any convenient indoor location that fends itself to proper air
distribution. On installations with false ceiling areas, suspend
damper box with 4 metal straps attached to each corner ofthebox

2 - The'supply air from the hot and cold ducts are transitioned in the
zone damper box by a splitter baffle. Refer to Figure 11 for the duct
take offs in relationship to the splitter baffle.

3 - Use the following guidelines for running duct work fromthe zone
damper box.

a - When running one duct from the zone box, remove splitter
baffle. Refer to Figure 12,

b - When two ducts are run from the damper box, always take off
opposite sides of the splitter baffle. Refer to Figure 12.

¢ - When 3 or more ducts are required, use an extended ptenum
and run individual ducts from plenum. Refer to Figure12.

- BOTTOM OPENING MAY
BE CUT SAME AS
TOP OPENING

NOTE —Heavy broken ines indicate the approximate tatal area of openings
in ralationship to the splitter baflle. This dees not reguire that the
wpenings be cut 10 these sizes and shapes.

FIGURE 11

2 DUCTS FROM END

DUCT FROM EACH SIDE

EXTENDED PLENUM WITH RUNS FROM EACH SIDE

DUCT FROM TOP AND SIDE

DUCT FROM TOP AND BOTTOM

FIGURE 12
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Il - RETURN AIR SYSTEMS Figure13, should be connected to the air inlet opening of the

Return air systems are generally either ducted or an open return air rooftop equipment. This reduces air handling sound transmis-
through a sandwich space above a false ceiling. sioning through the thin false ceiling panels. It should be sized
A - Ducted Return System not to exceed 1500 FPM (7.6 m/s} return air velocity. It can be a
The ducted return air system offers the feature of lining the duct fiberglass duct or fiberglass lined metal duct. It is recommetided
with insulation giving the ultimate in acoustical treatment. notto install a ceiling return air grille within 15 feet (4.57 meters)
B - Open Return System of the duct inlet. ‘
The open plenum system eliminates the cost of return air ducts C - Roof Mounting Frame as Plenum Chamber
and is extremely flexible. In a building with relocatable interior The RMF3 Roof Mounting Frame may also be treated and used as
walls it is much easier to chiange the location of a ceiling grille areturnairchamber to the Multizane unit. Depending on the CFM
than reroute a ducted return air system. requirements, the 4” {102 mm) cross support members in the
Where any rooftop equipment utilizes the sandwich space for the frarne may need replacing with 3/4” {19 mm) rods. Refer to typical
return air system, a return air chamber such as illustrated in application in Figure 14,

RETURN AIR ACOUSTICAL TREATMENT

|« B* > 5 min
{1.52 m)
Room Room
Return e Return
Air — Air
T,.‘..WM __,..t_,..., UNIT
Ax Return Air
i Inlet V4

*Note - Dimension "A"” must

exceed dimension B’ to avoid

direct air intake which increases
return gir noise.

RETURN BLOWER

Room TOP VIEW Room
Return Return
Air Air

UNIT

X

Sandwich } KKKKKKKKKKKK t ' Sandwich
P ~ -p - - ﬁ
‘/ Space b [ T ?ﬁ Space T
Werercrnenreramovezmonceedl o \ Rncoomeasome sumoomomommd
' ; : - Fibergtass Duct-Return Air '
Room e 15 ft. Min. eetir] . 5 ft. Min. g Room
Return {4.57m) {1.52m) ’-‘" Sound Absorption Chamber Return
Air Sound Dampener Board Air

{1127 112.7 mm] sheetrock on top of insulation)

END VIEW

FIGURE 13
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RMF3 ROOF

MOUNTING
FRAME g RETURN AIR CHAMBER

ROOF UNDER UNIT -

ROOF DECK
SUPPLY
AIR
RETURN TYPICAL APPLICATION USING ROOF

*The 4" (102 mm) cross support members AlR MOUNTING FRAME AS RETURN AIR

may be replaced with 3/4” (19,0 mm) rods

to meet CFM {m?¥sec} requirements CHAMBER

FIGURE 14
IV - ZONE DISTRIBUTION ers, use the center dampers to assure adequate zone control.
Lennox multizone eguiprent is designed and engineered to deliver 3 - Units with bottom air discharge have balancing dampers for each
uniform air volumethrough theindividual dampersin thezone head. individual zone provided in the zone head. The dampers are
However, due to different heating and cooling options available, the located in each zone at the air discharge end of the unit at the
air pattern and volume may vary with certain options. Therefore, bottom of the air outlet. These individual zone dampers must be
Lennox recommends the following guidelines to assure proper air adjusted to assure proper overall system balance. Units with
volume and control to each of the zones. Refer to Figure 15. horizontal air discharge and dual duct system do nothavebalanc-
1 - Whenever possible, combine the end damiper with center dam- ing dampers. We recommend balance dampers be installed in
pers and use the combination on larger zones. supply duct work to individual zones.

2 - For small or critical zones that require air from one or two damp-

UNIT UNIT
I{:Il;nr;'| 1::||;r;;'|
RN ZONE BEEEREEEE ZONE
ity | PLENUM Ciibiaiiln | PLENUM
nl;:rllll illlblﬂlllt
J =
= e
ON LARGER ZONES - ON CRITICAL ZONES -
Combine Use the center dampers CRITICAL ZONE
LARGE ZONE the end dampers with
the center dampers.

FIGURE 15

Page 10




V - PREREQUISITES FOR ZONES

Azoneis a separate area within the conditioned area which regulates
its temperature by means of a room sensor. Zones must be properly
divided to assure proper unit operation and control.

1-
2-

3_
4-

Wall dividers or partitions do not constitute separate zones.

A small zone adjacent to a large zone must keep its door closed or
else the overall affect is the same as trying to make separate
zones out of a partitioned area.

Do not use 2 multizone units to control one zone.

Locate equipment as near the center of the space as possible to
reduce duct size and length and result in a better balanced sys-

tem.

& - Return air provisions must be made from each individual zone.
6- An individual zone which needs an excessive amount of heat

compared to the other zones, should use its own single zone unit.

7 - Only one room sensor should be used per zone. Ifa zone requires

more CFM  {m¥sec) than one zone head damper can deliver, it
is recommended two or more dampers be slaved (linked) to-
gether to satisfy zone requirements. Adjacent dampers in the
zone head can be slaved together with mechanical linkage. Non-
adjacent dampers can be electrically slaved together. DO NOT
USE MULTIPLE ROOM SENSORS IN THE SAME ZONE, See Figure
16.

DO NOT LOCATE ON
EXTERIOR WALLS

DO NOT INSTALL MORE THAN
ONE SENSOR PER ZONE

DO NOT EXPOSE TO
DISCHARGE AIR

DO NOT EXPOSE
TO DIRECT SUNLIGHT

emTicon, | WEMNie | aoMcarNCED | AP | S © AL LAY Wbty | e - s per oot |

iy

DO NOT LOCATE IN ENTRANCE
OR AREAS AFFECTED BY DRAFTS

FIGURE 16
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8 - In multiple unit installations, the following guidelines are re-
commended for mixing perimeter and core 20nes:
Maximum Load Diversity
For optimum energy efficiency, install a unit equipped with
condenser heat and outside air discriminator in applications with
maximum load diversity. See Figure 17. By intermixing perimeter
and core zones, the heat rejected into the return air from core
zones will be racirculated into the supply air stream. A cooling
demand will initiate DX coaling and bring additional heat into the
hot deck.
Minimize Load Divarsity
Minimize load diversity in installations less condenser heat and
outside air discriminator, If possible design system so perimeter
zones go to one unit and care zones go to another. See Figure 17.

V1 - ROOM SENSOR

On a typical heating/cooling day, the load demand swings from
morning heating to midday cooling and back to late day heating. The
room sensor controls the heating/cooling demand through the day
within plus or minus 2 degrees of set point. The no-load band is
adjustable from 3 to 30 degrees between heating and cooling de-
mand. The unit coasts within the no-load band. Temperature control
remains plus or minus 2 degrees at either end of the band. Refer to
room temperature graph.

A - Installation
1 - Room sensor mounts on a standard 2°° x 4 (51 mm x 102 mm}

ON UNITS LESS CONDENSER HEAT
AND OUTSIDE AIR DISCRIMINATOR,

MINIMIZE LOAD DIVERSITY

—
T
AN
< o :zwj_

rone L] AN

CORE
ZONE

N

UNIT 2 —

NN

ON UNITS WITH CONDENSER HEAT
AND OUTSIDE AIR ISCRIMINATOR,

MAXIMIZE LOAD DIVERSITY

outlet box. Wall plate, decorator plate, wiring subbase, alectrical
frame and cover make up the sensor assembly. See Figure 18.

2 - Do not locate room sensar onan exterior wall, in an entryway, or
in direct sunlight. See Figure 16.

3- Make certain room sensor or sensors are located where they -

sample air in the occupied space for a particular zone, however,
direct impingement by discharged air upon the room sensor
should be avoided or minimized. See Figure 16.

4 - All rcom sensors should be maintained at approximately the

same set point.

WIDE NO-LOAD BAND THERMOSTAT.

+25°F
{-3.8°C}

Adjustable
No Load Band
3-30°

SUPPLY TEMPERATURE
{above or below set point}
=
1

-20°F -
(-28.9°C)

68°F J0°F 72°F 74°F 76°F 78°F
{20°C) (21.1°C} (22.2°C) (23.3°C)(24.4“C) (25.6°C)
ROOM TEMPERATURE

SENSOR (THERMOSTAT)

CONDUIT BOX
INDT FURNISHEDY

E {/
% MOUNTING
SCREWS 12}

LOCKING COVER'
SCREW

CAPTIVE TERMINAL 4
MOUNTING SCREWS

COVER

"FIGURE 17

FIGURE 18
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BASIC SEQUENCE OF OPERATION

| - BLOWER OPERATION
A - DMS4 Operation

1- The indoor blower (B3) runs continuousty under rorimal opera-

tion. The nite setback controls {optional}l cycle the blower in
response to heating demands during night operation. When heat
demand is satisfied, the fan control {S6) allows blower to run until
the excess heat dissipates from heat exchanger (gas heat only}.
The return air blower (B4 - optional) runs whenever the indoor
blower is operating.

Fire protection thermostats {524 8 S25) are located in the return
air compartment and blower compartment. Thermostats termi-
nate all unit operation at temperatures above setting.

All other systems are dependent upon the btowar operation. The
sail switch (531), located in the indoor blower air stream, sensesa
blower failure and shuts down all systems within the unit.
With the presence of smoke, the smoke detection system {op-
tional) terminates heating and cooling functions and provides 4
options of controlling blower and damper operation. See Figure
19.

Option 1 - "Shutdown’™”

a - Supply blower stops.

b - Return blower stops.

¢ - Outside dampers close,

d - Return dampers close.

Option 2 - “Exhaust”

a - Supply blower stops,

b - Return blower continues to run.

¢ - Qutside dampers close.

d - Return dampers close.

Option 3 - “Intake”

a - Supply blower continues to run.

b - Return blower stops.

¢ - Outside dampers open.

d - Return dampers close.

Option 4 - “Intake and Exhaust”

a - Supply blower continues to run.

b - Return blower continues to run.

¢ - Qutside dampers open.

d - Return dampers close.

Upon power failure or during nite setback conditions, the blowers
stop and the return and outside dampers close. A remote smoke
detector test station simulates sroke conditions to check per-
formance of smoke detectors.

When the smoke detector(s) are reset, a time delay relay (DL7) in
the blower circuit allows time for both dampers to open before
supply and return blowers begin aperation. A direct acting ac-
tuator (B9) drives the outside dampers while a reverse acting
actuator (B10) drives the return air dampers.

B - RVZ1 Operation

1 - During riormal operation the indoor blower motor (B3) runs con-

tinuously. The blower speed is determined hy the A12integrating
analyzer and inverter (A8). If the unit has optional night setback
but does not have smoke detectors, the blower motor cycles in
response to heating demands during night operation. When the
heating demand is satisfied, the fan control ($6) allows blower to
run untilthe heat dissipates from heat exchanger (gas heat only).

Ifthe unit has both night setback and smaoke detectors, the blower

motor operates in two modes:

a - Day Operation — The blower motor runs at the speed dictated
by the integrating analyzer.

b - Night Operation — Without a heating dermand the motor con-
tinues to run, but the spead is determined by the night blower
control {R1). With a heating demand the blower motor speed
is again dictated by the integrating analyzer. These provisions
allow the utilization of smoke detection during periods of
night setback. Refer to Page 81 for additional informatiochon
the night blower control.

2 - The return air blower (B4 - optional) runs whenever the indoor

blower is operating.

3 - Fire protection thermostats {S24 & S25} are located in the return

air compartment and blower compartment. Thermostats termi-
nate all unit bperation at temperatures above setting.

4 - All ather systems are dependent upon the blower operation. The

blower proving switch (S31), located in the indoor blower
airstream, senses a blower failure and shuts down all systems
within the unit.

5 - With the presence of smoke, the smoke detection system {op-

SMOKE DETECTION SYSTEMS

C -— Outside dampers closs
A — Suppty blower stnps\ _\

close —"7|

— "“SHUTDOWN"

B — Return blowar continyes 1o run
C — Qutside dampers close
A — Supply blower staps

Y B — Return BRower staps

I ‘ T?i,’ B

OPTION 1

.. wJ o TOP VIEW
OPTION 2 — “EXHAUST"

‘EXHAUS‘I‘
AIR

A — Supply blower continues to run
PRy -j

€ — Qutside d - B — Retum blower stops

—_ mpars

. o oP FRESH AIR
INTAKE

. D—Roturn dsmpsrs close " |
TOP VIEW

A — Supply blower continues to run —-\

OPTION 3 — “INTAKE"

B — Return blowar continues to run
C — Qutside dampers. open FRESH AIR
INTAKE

J;

‘ . D — Rsmrn dlmpar_s close/
I yop view )

oy |- Ll

OPTION 4 — “INTAKE AND EXHAUST" lEx"AUS’f

FIGURE 19
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tional) terminates heating and cooling functions and provides
four options of controlling blower and damper operation. See
Figure 19.

Option 1 - "Shutdown’”’

a - Supply blower stops.

b - Return blower stops.

¢ - Outside dampers close.

d - Return dampers close.

Option 2 - "Exhaust”

a - Supply blower stops.

b - Return blower continues to run.

¢ - Outside dampers close.

d - Return dampers close.

Option 3 - “Intake”

a - Supply blower continues to run.

b - Return blower stops.

¢ - Qutside dampers open.

d - Return dampers close.

Option 4 “Intake and Exhaust”

a - Supply blower continues to run.

b - Return blower continues to run

¢ - OQutside dampers open.

d - Return dampers close.

Upon power failure or during nite setback conditians, the return
and outside dampers close. A remote smoke detector test station
simulates smoke conditions to check performance of smoke de-
tectors. A direct acting actuatar (B9} drives the cutside dampers
while a reverse acting: actuator (B10} drives the return air dam-
pers.

Il - THE LENNOX ELECTRONIC ENERGY SAVING SYSTEM

Each unit is equipped with a solid-state control system which cycles

to unit to match its output to the load requirements. The cantrol has

two functions:

1 - Ta.modulate zone dampers to provide conditioned supply air that
satisfies the heating or cooling demands in each zone without
overtide.

2 - To maintain hot and coid deck temperatures. in the unit that
satisfy the requirements of the zone with the largest heating load
and the zone with the largest cooling load.

A - Zone Damper Controls

1 - DMS4 Zone Damper Control

Two air terriperature sensors are used foreachzong —one located in
the conditioned space {A4 room sensor) and one mounted in the
supply duct (RT4 discharge sensor). An electronic circuit compares
the temperatures at room sensor and discharge air sensor to control
the position of zone dampers. See Figure 20.

As the room temperature changes from the room sensor setpoint,
the zone dampers will move to satisfy the demand. On a change in
discharge air temperature, the zang damper will reposition in antici-
pation of the effect on room temperature.

If the conditioned zone requires more CFM than a particular damper
oprning can deliver, two or more dampers must be linked together
to provide the needed CFM. Adjacent dampers can be slaved to-
gether using mechanical linkge. Non-adjacent dampers can be elec-
trically slaved together. Although several dampers may be linked
together, they still constitute one zone and are consequently con-
trolled by one room sensor. Refer to “Electronic Zone Control’” on
page 95 for additional information on slaving dampers.

Three zone damper actuators are aviilable:

a - ZC16 Direct Acting - Actuator modulates inresponse to the
variable voltage signal transmitted by the demands of the
room sensor and discharge sensor.

b - ZC16 Pneumatic - This actuator is controlled hy a pneumatic
space thermostat.

Inaddition the unit may he appliedto a dual duct system with remote

mixing boxes using the ZC8 direct acting or ZC7 pneumatic ac-

tuators.

2 - RVZ1 Zone Damper Control

Two air temperature sensors-are used for each zone — one located in
the conditioned space (A4 room sensor} and one mounted in the
supply duct (RT4 discharge sensor). An electronic circuit compares
the temperatures at room sensor and discharge air sensor to control
the position of zone dampers. See Figure 20. |
The zone dampets in the Varizone are designed so the hot and cold

damper blades operate independently. A magnetic/spring overdrive =

mechanism will allow ane hiade to remain at closed or st minimum
position while the other is opening. The minimurm position is adjust-
able from zero to 45 degrees. This feature minimizes air mixing
between the two decks, thus ailowing treated air to go to the zones
that require.it,

As the Taom temperature changes from the room sensor set point,
the zone dampers will move to satisfy the demand. On a change in
discharge air temperature, the zone damper will reposition in antici-
pation of the effect on room temperature.

If the conditioned zone requires more CFM than a particular darmiper
opening can deliver, two or more dampers must be linked together
to provide the needed CFM. Adjacent dampers can be slaved to-
gether using mechanical linkage. Non-adjacent dampers can be
electrically slaved together. Only three dampers may be mechani
cally linked to one actuator. If more than 3 dampersarerequired fora
zore, use 2 or more actuators and slave electrically. Although sev-
eral damipers may be linked together, they still constitute one zone

_and are conseguently controlled by one room sensor. Refer to “Elec-

tronic Zone Control” on page 95 for additional information on slav-

ing dampers.

Two zone control options are available:

a - ZC17 Zone Control System - Actuator modulates in response to
the variable voltage signal transmitted by the demands of the
room sensor and discharge sensor.

b - ZC8 - This actuator is used with remote mixing boxes for dual
duct applications.

B - Hot And Cold Deck Controls

The A9 loadanalyzer module cycies the unit in response tothe zone
with the greatest heating demand and the zone with the greatest
cooling demand. Any zone tan generate these demands. See Figure
20. If no zone has a demand of sufficient magnitude to actuate either
the heating or cooling functions, the system will coast with only the
blowers running.

Overriding controls monitor cold and hot deck temperatures to pro-
tect unit from problem zones (a zone which trapsmits a constant
heating or cooling demand).

I - VARIABLE AIR {RVZ1 ONLY)

In addition to zone temperature control, the RVZ1 incorporates
energy conservation features which lower the watt consumption of
indoor blower motor and return air blower motor (if used). These
controls regulate blower motor speed in proportion to zone de-
mands. The A12 integrating analyzer receives the zone signals from
the room sensors. Lanalyzes these signals to determine the units air
requirements and then transmits a DC volt blower command signal
to the inverter. The inverter responds to this signal and charges
blower motor RPM correspornidingly. The A12 has a rinimurn speed
adjustment whichis factory set at 45% of fullair. Figure 21 illustrates
the blower command signal.

If individual zones require a constant air volume, the RVZ1 zone
dampers can be field adjusted to provide the desired amount of air
flow.

For a detailed explanation of the blower operation, refer to
“BLOWERS' on page 76.
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Il - CONDENSER HEAT

The condenser heat option is used in conjunction with Quiside-Air-
Discriminator and Power Saver. The condenser heat coil within the
hot deck gives off heat from the No. 1 refrigerant circuit whenever
compressor 1isrunning and thereis a heating demand. The function
chart in each respective heating section illustrate staging of con-
denser heat. The ""Refrigerant Cooling" section on page 59 explains
condenser heat operation. The following table lists the available heat
per size unit.

CONDENSER HEAT CAPACITY

L Size Unit Btuh Available l Kcal/hr Available

-185 )

505 95,000 23 940

-275 125,000 31,500
-300

360 165,000 39 060
-415 125,000 31500
-500 155,000 39 080

IV - GAS HEAT

Gas heat capacities range from 275,000 through 850,000 Btuh input.

1- On a heating demand, the combustion air blower is energized to
provide a prepurge period to clear combustion chamber. A time
delay brings on the first stage of gas heat after the prepurge
period has elapsed.

2 - An additional heat demand brings on the second stage of gas
heat after 5 minute delay.

3 - A power burner, with individual electronic safety controls that
monitor flame conditions, is incorporated on each heat ex-
changer used. The A7 analog hot deck limit control and (2) back-
up high limit controls shut down burner(s) at excessive hot deck
temperatures.

V - ELECTRIC HEAT

Electric heaters range in size from 45 KW to 150 KW. Each element
has 15 KW capacity. A five switch A10 electric heat sequencer con-
trols stepping of elements to satisfy the heating demand. Lockout
relays balance the load hetween electric elements and compressors
to prevent overloading the main switch,
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RVZ1 BLOWER MOTOR CONTROL

INTEGRATING
ANALYZER

DISCHARGE
SENSOR —
INVERTER
DISCHARGE ROOM
SENSOR SENSOR

BLOWER COMMAND
ZONE SIGNAL | AR INVERTER
ROOM
SENSOR - BLOWER
INTEGRATING MOTOR(S}
ANALYZER
POWER CIRCUIT
FIGURE 21

VIl - HOT WATER AND STEAM HEAT 3 - The freeze protection thermostat (540} monitors the coil manifold
The motorized valve controls flow through the hot water and steam temperature and opens the valve at a set point to prevent coll
coils. freezing.

1 - A heating demand will open valve.
a - The steam coil uses a two way valve.
b - The hot water coil uses a three way valve to either direct hot
water 1o coil or by-pass coil.
¢ - An auxiliary circulator pump {optional} continuously circulates
water through coil.
2 - Both coils are equipped with air bleed valves. The hot water coil
has a drain valve.

VIl - POWER SAVER

1- The Power Saver consists of outside and return air dampers
which are linked together. These dampers open and close in
reverse relationship to each ather. A cooling demand modulates
the outside dampers open. If the fresh air cannot satisfy the
demand, mechanical cooling will be engaged.
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2 - The Power Saver actuator has a minimum air adjustment to set
for a specific amount of fresh air.

3 - The enthalpy control (S18) senses both temperature and humid-
ity or the heat content of the outdoor air. When the heat content
rises above control set point, the outside dampers close to
minimum position.

4 - The Qutside-Air-Discriminator {optional) holds the outside
dampers at minimum position at a given switch paoint in the
heating mode,

5- The morning warm-up control (S16) holds outside dampers at
closed position until the return air temperature has risen above
the set point.

6 - On nite setback, the cutside air dampers are in the fully closed
position.

7 - The sandstorm switch (S17-optional) is a manual switch which
claoses the outdoor dampers.

VIl - REFRIGERANT COOLING

The operating sequence and cooling functions vary according to the

size of the unit,

1-The Lennox L6 compressor has two speeds which run at 1,800
RPM atlow speed and 3,600 RPM at hispeed. Fach L6 compressor
has a positive interlock between speeds to prevent both speeds
from being energized simultaneously. There is a time delay be-
tween speeds.

2 - Each compressor has an individual refrigerant circuit. The No. 1
refrigerant circuit'is equipped with a hot gas by-pass valve for
conditions requiting reduced capacity. As the suction pressure
drops below the hot gas valve set point, the valve opens to
prevent an evaporator coil freeze-up.

-300/360/600 units are also equipped with an additional solenoid

valve (L1) which only permits hot gas by-pass when the L6 com-
pressor is on low speed.

3 - Each compressor is protected by a high gas pressure switch
{532), low gas pressure switch {S34), ambient thermostat (533)
and a crankcase heater. In addition 8 and 11 ton compressors use
internal cutout thermostats ($35) and overload relays while the 15
ton compressors use inwinding thermistors with a protection
module {A1).

4 - The compressor moenitor {S38) locks out compressors whenever
the outdoor air falls below set point.

5 - The evaporator low limit {S41) control locks out compressors
when cold deck temperature drops below set point.

6 - The following list matches compressor usage to unit size.

a - 185 uses two L2, 8 ton compressors.

b - 206.uses two L2, Bton compressors but has alarger evaporat-
or for 19 tans of cooling.

€ - 275 uses two L2, 11 ton compressors.

d -300 uses one L6, 15 ton compressor and one L2, 11 ton com-
pressor.

e - 360 uses ohe L6, 15 ton compressor and one L2, 15 ton com-
pressor.

f-415 uses three L2, 11 ton compressors.

g - 600 uses one L6, 15 ton compressor and two L2, 15 ton com -
pPressors,

IX - CHILLED WATER

A motorized valve controls flow through coil. The valve is located an
the return line from the coil and has three ports — inlet, outlet and
by-pass. Each chilled water coil is equipped with an air-bleed and a
drain valve.
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GENERAL SCHEMATIC WIRING INFORMATION

1-The unit schematicwiring diagram format incorporates a hori-

: ) . Lo CODES
zontal power line which separates the line voltage circuit
(motors-compressors-electric elements) from the controlling cir- B . ’ .MOTORICOMPRESSOR
cuit. The motors, compressors and electric elements are located F FUSE
below the power line with the controlling circuit directly above - JP JACK PLUG
the line. K RELAYICONTACTOR
2 - The graphic symbals for components and code lettering con- 5 SWITCH
forms 1o the “IEEE Standard and American National Standard’’ of T TRANSFORMER
graphic symbals for electrical diagrams. All symbols and code TB TERMINAL BLOCK
lettering used are approved by the International Electrotechnical
Commission {IEC). Refer to Figure 22 for code and symbol iden- SYMBOLS
tification. .
3 - Terminal numbers on jack plugs are located by a ridge on the L %{ I # . L,; ]
corner of the plug called the *'Key.” Refer to Figure 23 for proper I I N
R ) GPEN CONTACT  CLOSED CONTACT TRANSFER . ACTIVATOR FOR
numbering sequence. IMAKE) {BREAK] CONTAETS RELAY GO THERMALLY
4 - A component index chart is provided on each diagram which . B ) OPERATED RELAY
includes - < . (‘.) L
@& Code numbers {Key). ‘]i 0y I ; ; 1/
. Descnpﬂon Of Component. . . ELECTRIC POTENTIIMETER PH!‘S:URL PRE;S‘U_R( Y[MP;R;‘IURE
® Location of component. See Example A in Figure24. HEATERS RESISTOH SWITCH SwITCH SWITCH
® Cross reference to other diagram sections. See Example Bin ) VAIMSLE  (CLOSEONRISE - (OPEN DNRSH (ELOSE ON RiSH
Figure 24 . "(,‘J /frj (/\) 1 i
5 - Jack plugs are shown in the schematic circuit by both jack plug £y g & T |
number and terminal number. In Example C of Figure 24, JP17-2 1 ) 7_’( \'_ . 4 CAPACITOR Fuse
TEMPEAATURE CAM OPERATED CAM DPERATED

indicates jack plug number 17 and terminal number 2.
Optional circuits are shown with arrow connections. Example D
— Compressor 1 crankcase heater {HR4) and thermostat (S2) are
used only with condenser heat and discriminator.

SWITCH
IOPEN ON RISE)

SWITCH sWITGH
INDRMALLY OPEN)  (NORMAL LY CLOSED)

Lo
< |l
: i\g—z

GROUNDS

),

)

= 3
7 - Solid lines around a control indicate a complete control — Exam- mlu" CARTH  CHASIS CHOSSING o SPLICE OF

ple E. Dashed lines around a control indicates only a part of a BREAKER - lonouctans CONDUCTCRS

control — Example F. TRANSFGRAMER

FIGURE 22
JACK PLUG NUMBERING PATTERN
VIEWED FROM WIRE END
3 TERMINAL 9 TERMINAL
KEY KEY

{Upper Left)

[000)

CAP (FEMALE)

KEY
{Upper Right) \I
ST n
® ® O

|

PLUG (MALE)

KEY
'{ {Upper Left)

_ (per Right)

KEY

{Upper Right}
ORONONO)
Qbordly
PLUG {MALE)

ght) \n

ONONO
ONONO

PLUG (MALE}

4 TERMINAL

/@:;YLem _
oNoXexo)

CAP (FEMALE)

q CAP (FEMALE) PLUG {MALE)

12 TERMINAL

KEY "0 A —
_{Upper Right) %

6 TERMINAL
KEY
¥ Wupper Left)

KEY
{Upper Ri

CAP (FEMALE)

"CAF (FEMALE} TPLUG [MALE}

FIGURE 23

Page 18



T

1 Tz
U

oL

-

" JACK PLUGS

P TR R

x

.
B A::Af —_,f_'

= _4.-?‘:,1‘_.‘ LH ) EXKM}EE DS o
' N ‘ OPTIONAL CIRCU_ITS .‘ ey

N

e,

EXAMPLE "€ =7
«iCOMPLETE CONTROL

EXAMPLE ‘'C”'

Ny
AL ROILIE MEE ASTS f
RAULLLE Sl SN

PHUTMATT. b R

HuiL
AL M

™,

EXAMPLE "B”
CROSS REFERENCING

S RN EXAMPLE “A”
\ LOCATION
hS

R ANE B

526 0V

; o ]
NATURAL T

LI6B1BW

FILTER SECTION

DAMPER COMPARTMENT
BLOWER COMPARTMENT

BELOW DISCONNECT BOX
DISCONNECT BOX

MAIN CONTROL BOX
HEATING COMPARTMENT (GAS ILLUSTRATED)

ZONE HEAD

A

COMPRESSOR COMPARTMENT

FIGURE 24
Page 19




COMPONENT

|- COMPONENT DESCRIPTION

Table 1 lists the electrical components by their key numbers and then
gives abriefdescription oftheir function. Table 1 also lists controi set
points {where applicable).

ren RT3
COLD DECK POWER
SAVER THERMISTOR )

Il - FUSE REPLACEMENT

The fuse replacement tables on page 28 & 29 lists the fuses accord-

ing to their key number, location within unit and fuse reptacement

size.

Nl - COMPONENT IDENTIFICATION - 8 \

Figures 25 thru 28 illustrate the compressor control boxes, main ——-, V1

contrel boxes, damper section and cold deck sensors. Refer to fol- COLD DECK DX

lowing sections on the pages given for additional illustrations. COOL THERMISTOR
Heating Compartment........... Gas Heat (Figure 39 on page 42)
Heating Compartment... "
..................... Electric Heat (Flgures 46 & 47 on pages 49 & 50}
Heating Compartment ........ocoiio i i s e

...Hot Water Heat {Figure 52 on page 55)

Healmg Compartment ...... Steam Heat (Figure 53 on page 55}
Cooling Compartment...Chilled Water (Figure 80 on page 74)
Compressor CoOMPArIMENT. ..o ebe e s
................... DX Cooling {(Figures 66, 67, 68 on pages 61 & 62}
Evaporator Saection........... DX Cooling {Figure 74 on page 64)
Indoor Air Blower Blowaers (Figure 83 on page 76)
Return Air Blower... Blowers (Figure 84 on page 77}
Zone Head.................... Zone Control (Figure 116 on page 95) FIGURE 26
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HOT/,COLD DECK DIVIDER

NOTE - THE HOT DECK SENSOR (RT15) IS LOCATED IN THE
HOT DECK DOWNSTREAM FROM HEAT EXCHANGER.
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415, 600 SERIES UNITS

KEY BESCRIFTION KEY|  DESCRIPTION KEY DESCRIPTION

AL |Ng 1 limit controller K25 Kail switch rela‘{m K72 llLo temperature ralay

A6 INo. 2 lim)t coniroller K26& | Dhscriminator relay K73 |Upper temperature relay

A7 |Hot Deck Limit — K28 {Heat 1 rela as K15 1Power saver relay

DLS |2nd stage burner solid-state delay K29 {Heat Z relay {gas) ... ....] JKI6. |Power saver delay relay ...

DL10Power saver solid-siate delay K35 i{Electnic heat lockoul relay K83 jInterlock Relay

&9 |Load analyzer module K53 [Freezestat relay (hot water & steam))] K82 ! Four stage cool

K9 |Thermistor relay K54 INight relay T5_ |Valve motor transformar

K18 Wndoor blower & R.A_blower relay k58 | Filter remote lite relay T10 jCantrol transformer

K23 |SMOKRE RELAY (DMS4 ONLY} K&9 | Chilled water relay TB-B|Terminal block "B

K24 |Plus Relay S K70 |Sequence relay (slectric heat) TB.ClTerminal block "¢~
FIGURE 26
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SERIES COMPRESSOR CONTROL BOX

T 2 -77-‘,: o ) ( 7‘\
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XEY DESCRIPTION ) KEY DESCRIPTION KEY DESCRIPTION
DL1 [ Comprassor solid-state delay (L6 comp . lo spesd K6 | Compressor 17Tie" speed contactor {L6 only] K63 | Readout ralay 3
DL2 | Compressor solid-stats deiay (L6 comp - hi speed] [K7 | Condenser fan 1 contactar (L6 orily) K64 | Sigoal relay 1
DL4 | Compressor delay #1 KB Condensar fan 2 contactor KBS | Signal relay 2
DLS | Compressor delay #2 K10 | Lo pressure switch delay K66 | Signal ralay
DL | Compressor delay #3 i K11 | Cool 1 relay T K77 | Sat point relay
K1 | Compressor 1 &condanserfan 1 canacior L oniyl| (K12 | ool 3 Toiny 52 | Crankcase haster thermostat_ —— —
K2 Compressor 2 & condenser fan 2 contatior K13 | Cool 3 relay T Power transformer
K3 ] Compressor 3 & condenser fan 3 contactor K15_| Compressor 1 “'Hi"" speed relay (L& only) 13 | Smoke detector transformer _~ "
K4 Compressor 1 "H|" umed contactor (L6 only) K61 | Readout relsy 1 TBA | Terminal block "A”
K5 Comprassor 1 “Lo” speed contactor (LG only} K82 | Readout relay 2 )
FIGURE 27
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DAMPER SECTION

-185 THRU -360 SERIES

KEY DESCRIPTION

"B8 { Power saver actuator (less smoke detection)
B9 Qutdoor air actuator {with smoke detection)
B10 Return air actuator (with smoke detection)
K21 Return air smoke detection relay

K55 Warm-up DX cool relay

K68 Compressor control relay

516 | Morning warm-up thermostat

S18 | Enthalpy control

521 Filter pressure switch {(roll filter}

524 Return air firestat

S3B Compressor monitor

$42 Low termiperature limit

543 | Upper temperature limit

TR5 Remote minimum positioner

FIGURE 28
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TABLE 1

COMPONENT DESCRIPTION AND FUNCTION LOCATION SETTING
A Compressmro:ection Modules — Prevents overheating in motor windings Internal to
(-3 fon al 15 ton COMpressors, Campressor L
Room Sensor — An air tamperature sensor located within the zone that
A4 modulates hot & cqld deck zone da‘mpers to matr‘\tm'n 2ofte temperature at Remote Adj
room sensor set point. Also transmits an electronic signal to EA3 to control
heating and cooling functions at unit.
A5 No. 1 Limit Controller — Modl:lates outdoeor dampers so cold deck tempera- Main Control Box
ture does not drop below 50°F
— . 50°F or
A6 No. 2 Limit Controlier Generates an overriding signal which cuts out Main Controf Box ot
compressors 2 or 3 when cold deck temperature drops below setpoint,
Hot Deck Limit - Monitors hot decktemperature arndraisesthe heating 5|gnal Main Control B S0°F
A7 when the temperature exceeds set point. ain Lontrof Box {Adj.)
Inverter (RVZ1 Only) - Changes the speed of indoorand return air blowers Blower
A8 in response to the signal from EAL integrating analyzer. Comipartment
A9 Load Analyzer Module — Monitors the signals from room & discharge Main Control Box
serisors then initiates the heating and/or cooling modes as needed. @ ontro
Electric Heat Sequen — f et h )
A10 s} cer — Controls stepping of elements to satisfy eating Heating Compartment
demand. i
Adder Module - Provides added terminals for applications using more than
AN 12 zones. Used on both EA3 Load Analyzer Module and EAS Integrating Zone Head e
Analyzer Module.
Integrating Analyzer Module - Monitors the command signals from room
Al12 sensors andthen transmits an electronic blower command signal to inverter. Zone Head R
Signal reflects the air requirements of unit.
Pneumatic Interface Module {DMS4 Only) - Converts the transducer elec-
Al13 trical resistance changes into voltage signals which are then sent to the A13 | Below Disconect Box | =
module..
Mechanical Interface Module {DMS4 Only) - .
A4 Below disc box
. Compressor
B1 Compressors — Initiates DX cool. o Compartment
B2 Condenser Fans — Draws air across condenser coil to allow refrigerant to
condense as it flows through coil. R
B3 Indaor B Motor - Provid iy air to hot and cold deck Blower  —
n oor. ower Motor ovides supply air to hot and co acks. _Compartment
B4 Return Air Blower Motor iopiion) —- Cycles with B3 blower motor. Over-
comes resistance in return air system.
BS Combustion Air Blower {gas) — Provides combustion air to burpers, Heating Compartment | oo
B6 Water Pump'(hot water option} — Continuously circulates water through Heating Compartment —n
hot water coil.
B7 Motorized Water Valve — Initiates hot water or chitled water operation.|Htg. or Cooling Compt, | ———
B8 Power Saver Actuator — On units less smoke detector, modulates outdoor Damper I
dampers and return air dampers Compartment
B9 Outdoor Air Actuator — On units with smoke detectar, modulates outdoor Damper e
dampers. » Compartment
810 Return Air Actuator — On units with smoke detectar, modulates return air Damper
dampers. Compartment
B11 Motorized Steam Valve (steam} — Controls steam flow thru steam coil.] Heating Compartment | ——
812 Zaone Damper Actuator—Modulates zone damperto room sensor demand. Zone Head
CMC1 Nite Setback Clocktimer — 7 day clock cycles the unit into day, night and Remote Adj.
weekend operation, ———
Roll Filter Clocktimer — Introduces a fixed amaunt of new filter media per Filter Adi
CMC2 ) N I
24 hours of unit operation. Compartment
Diode Night Blower (RVZ1 Only) -
CR1 Inverter —
DL(1.2 Compressor Solid-State Delay (L6 compressors) — Provide a 2 second tima) Compressor ' '2 sec
(1-2) delay betweean ""hi” and "lo” speeds. e zontrol Box .
DL4 Compressor Delay #1 — Provides a 3 minute time delay for compressor 1.| _ Comp. Cont. Box 3 min.
DLS Compressor Delay #2 — Provides a 10 minute time delay for compressor 2.| _ Comp. Cont, Box 10 min.
DLE Compressor Delay #3 — Provides a 15 minute t_l__me delay for comprassor 3, LLomp. Cont. Box 15 min.
DL7- Blower Solid-State Delay (DMS4 Only} - Allows OA & RA dampers to apen Disconnsct Box 3 min.
before supply and return blowers operate.
oL8 Burner Scolid-State Dglay — On gas units with R47950 primary control, Heating Compartment 5 sec.
delays burner operation for 5 seconds,
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TABLE 1 (cont'd)

‘COMPONENT DESCRIPTION AND FUNCTION LOCATION SETTING
6L 2nd Stage Eurner Solid-State Delay — Delays the start of second stage Main Control Box 5 min.
qas for 5 minutes.
Power Saver Solid-State Delay — Used with power saver relay (K75) &
DL10O power savar delay relay (K76} to deactivate power saver for 3 minutes after Main Control Box 3 min.
comp. 1 is energized to allow cold deck time to stabilize.

F Fuses -—— Circuit protectors. Throughout Unit ~rm—
FR Flame Rod (gas heat} — Monitors flame conditions to primary control. Heating Compartment am—"
GV Pilot Gas Valve — Provides gas flow for pilot ignition. Heating Compartment s
GV3 1stStage Gas Valve — Provides gas flow to either burner no. 1 or 1ststage of Heating Compartmant | ===

hurner. e .
Gva 2nd Stage Gas Valve — Provides gas flow to either burner no. 2 or 2nd stage Heating Compartmant —
of burner. —
GV5 Safety Shutoff Gas Valve Heating Compartment | =~
HE{1-10) Elactric Elements — Provide resistance heat. Heating Comb'éi"t'ment P———
Compressor Crankcass Heaters — Warms the compressor to prevent liquid
HR(1-3) refrigarant from migrating to compressor during off cycle and “slugging” it | Cooling Comparnment e
on start-up. (continuously snergized)
Comprassor.1 Lo Ambient Crankcase Heater {option with condenser heat
HR4 & discriminator) — Energized by S2 to provide additional heat for compres- |Cooling Compartmeant | e
sor 1 when operating at low temperature conditions. _
Electric Expansion Valves (condenser heat) — A condenser heat demand
. . Compressor
HR({5-6) opens these valves and allows refrigerant to flow into accumulator and e
) Compartment
through condenser heat coil.
K1 Qompressor 1 & Condenser Fan 1 Contactor {L2 only) — Energizes respec- Comp. Cont. Box
tive motors. -
K2 Compressor 2 & Condenser Fan 2 Contactor — Energizes respective Comp. Cont. Box
K3 Compressor 3 & Condenser Fan 3 Contactor — Energizes respective Comp. Cont. Box
Ka C_ompressor 1 “Hi" Speed Contactor (L6 only) — Energizes the high speed Comp. Cont. Box
circuit of compressor 1.
K5 C_om!)ressor 1 “Lo" Speed Contactor (L8 only) — Energizes the low speed Comp. Cont. Box
circuit of compressor 1.
Compressor 1 "Tie” Speed Contactor (L6 only) — Provides a positive inter-
K& lock between Hi & Lo speeds to prevent both speeds from being energized Comp. Cont. Box s
simultaneously. _
K7 Condenser Fan 1 Contactar — Energizes condenser fan 1 motor. | Comp. Cont. Box —
K8 ioor:gfnser Fan 2 Contactor { RVZ1-600 anly) -~ Energizes condenser fan 2 Comp. Cont. Box
K9 Thermistor Relay — Initiates candenser heat operation. Main Control Box
P i — i i .
K10 Lo ressgre Switch Delay — Shunts out low pressure switch {534} during Comp. Cont. Bax 1 min.
low ambient start-up. _
K11 Cool 1 Belay - Initiates compressor 1 operation. Camp. Cont. Box "
K12 Cool 2 Relay — Initiates compressor 2 operation. Comp. Cont, Box R———
K13 Cool 3 Relay — Initiates compressor 3 operation, Comp. Cont, Box —
K Comp. 1 "Hi" Speed Riy. (L6 only} — The EA3*'C3" or "C4" contacts energize c Cont. B _

15 K15 which in turn energizes K4 to run comp. 1 at high speed. omp. Lon . _Ox
K16 Blower Relay (RVZ1 Only} - Energizes blower motor Disconnect Box r—
K16 Indoor Blower Contactor (DMS4 Only) - Energizes indoor blower Disconnect Box

motor
K17 Blower Contactor — Energizes _blower motor. (Smoke detection only}. Disconnect Box —
K18 Indoor BIower&Return Air Blower Relay — Energizes K16 & K17 Coils Main Control Box I
to start respective motors. _
K19 Shutdqwn Relay (with smo.ke dele_ctlon} —.Controls blower and damper Disconnact Box ——
operation per smoke detection optign described on page 13. _
Return Air Smoke Detector (with smoke detection) — De-energizes D
. . . amper R
K21 shutdown relay (K19} in response to the smoke detection option used, upon C
. ) ompartment
the presence of smoke in the return air. _
Filter Section Smoke Detector {with smoke detection) —Shuts down Blower
K22 K19, in response to the smoke detection option used, upon the presence of Compartment _——
smoke in the supply air strgam,
Smoke Relay - smoke detection options 2, 3 & 4 (DMS4 Only} — Nite set- )
K23 back operation energizes K23 which then energizes K19 to end smoke Main Control Box —

detection operation.
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TABLE 1 (cont'd}

DESCRIPTION AND FUNCTION

COMPONENT LOCATION SETTING
Plus Relay {smoke detector options 3 & 4) — When smoke detectors (K21 & Main
K24 K22} are activated, K23 provides power to Qutdoor Air Damper Actuator Control Box e
Transformer (T8) It also opens outside dampers and closes return dampers.
K25 Sail Switch Relay — Shuts down unit when the indoor blower motor is off. Main Control Box me—
Damper Relay {option, with condenser heat aniy) — Holds the outddor Main
K28 dampers at minimum position at a given switch point in the heating mode. Control Box
K27 Combustion Air Blower Relay — Energizes combustion air blower motor Heating Compartment | e
(B5).
K28 Heat 1 Relay (gas) — Initiates either burner no. 1{2 burner units) or 1st stage Heating Compartment
burner (single burner units).
Heat 2 Relay {gas) — Initiates either burrier no. 2 (2 burner units) or 2nd stage .
K29 burner (single burner units.) Heating Compartment
Transfer Relay (gas} — Compressor 1 operation energizes K30, which then
K30 shifts the unitinto condenser heat and 1st stage gas heat. With comprassor |[Heating Compartment USRS
1 off,_unit returns to 1st and 2nd stage gas heating.
K31 Prepurge Relay (gas) — Provides combustion chamber prepurge before 1st Heating Compartment
. stage of gas comes on.
K32 Burner Alarm Relay (gas, 50 Hz only) — The primary control energizes K32 to Heating Compartment
_____ set off an alarm when the burners are locked gut, oo
K33 Element 1 Stage 1 Contactor (elec.) — Operates first half of element 1, Heating Compartment p———
K34 Element 1Stage 2 Contactor {elec.) - Operates secand half of element 1. Heating Compartment | e
Electric Heat Lockout Relay (DX cool only) — Comprassar 1 opetation Main
K35 —_—
energizes K35 to lock out all elements except ne. 1. Control Box
Discriminatar H1, H2, H5 Relays (elec.] — These reiays bring on dis-
K36-K38 criminator function {damper relay - K26) as "H2" or "H5" contacts close and Heating Compartment | e
terminate discriminator function as “"H1"’ or "H5" contacts open.
K39-K47 Elements 2-10 Contactors (elec.) — Operates respective elements. Heating Compartment
K48 Element 7 Delay Relay {7 element alec. only) — Delays the last element for Heating Compartment | 40 sec.
40 saconds. .
Kag Element 10 Delay Relay (10 element elec. only) — Provides a 40 second time Heating Compartment | 40 sec.
delay for elernent no. 10 .
Element 7-8-9 Delay Relay {10 element elec, only) — After “H5'' close, K50
K50 provides a 25 second delay for elements 7 & 8 and a 40 second delay for |[Heating Compartment 255‘3'040
_ element 9, _ '
Discriminator Latch Relay {elec.} — Latchas in when "H2" switch on EAB .
K51 closes, Keeps K26 damper relay energized until “H1’” on EA3 opens Heating Compartment
Freezestat Relay (hot water & steam) — K53 must be energized before valve
K53 {B6) can modulate. K53 is eitherenergized by upper temperature relay (K73) Main Control Box st
or freezestat (S40). I "
K54 Night Relay — Cuts out power saver and DX cooling during nite setback | Main Control Box oo
K55 Warm-up DX Cool Relay — K55 holds outdoor darmipers at closed position Damper
when it's energized by morning warm-up thermostat (S16). ) Compartment
‘A Relay {roll filter with timer control) — Operates filter motor when filter | .
ke media runout switch (520} and clock timer motor (CMC2) are closed. Filter Compartment 3
Filter Remote Lite Relay {roll filter & readout panel} — Lights a bulb at read-
K58 out panel to indicate the end of meadia. Is energized by filter media switch Remote —
520},
Phone Delay Relay {readout panel) — Lights a bulb at readout panel to in-
K59 dicate a iocked out primary control. Also can use additional contacts for Remote B
Dhone' B R
Delay Relay {readout panel) — Provides a 60 second delay before lighting a
K60 bulb atreadout panel toindicate an open set of contacts within the compres- Remote 1 min.
sor safety circuit.
K61-63 K61:K63 Readout Relays & K64-KB6 Signal Relays — These relays work in Compressor
KB4-K66 conjunction to indicate an open comprassor safety circuit. An open circuit Cantrol [P—
will enerqize damper relay (K60). Box
Ke8 Compressor Control Relay —K68 isolates compressor control circuit to Damper Compt.
S O Il (T ) ————————
K69 Chilled Water Relay — During nite setback, K69 termlnales___qoohnq Main Control Box i
K70 Sequence Relay (electric heat) — K70 provides electric heat when en- Main Control Hox
_ ergized by indoor blower sail switch (S31).
K71 Burner Belay {R4795D primary control only) — Burner delay (DL8} controls Heatlng Compartmem
K71, which in turn controls burner operation.
Lo Temperature Relay -— Lower temp, limit (542) energizes K72. On units
K72 Main Control Box —

with condenser heat, K72 locks out comp. 1 below set peint and locks out
heat 2 above set point.
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TABLE 1 {cont’d)

COMPONENT DESCRIPTION AND FUNCTION LOCATION SETTING
b - e e
Upper Temperature Relay - 543 energizes K73, K73 locks out hispeed on L6
K73 compressors. In addition K73 locks out all gas, electric, hot water and steam| Main Control Box
heat.
Powar Saver Relay & Power Saver Delay Relay — Used with power saver
K75 B K76 | delay (DL10} to deactivate power saver for 3 minutes after compressor 1|  Main Control Box 3 min.
is energized.
K77 Set Point Relay — After compressor 2 starts, K77 shifts the cold deck setting Compressor _
from 55°F to 50°F for no. 2 limit controller (AB), Cantrol Box
Night Blower Relay (RVZ1 Only) - KBO energizes night blower control (R1)
K80 during night setback conditions, K80 also energizes R1 whenever the Disconnect Box
smoke detector alarm is activated. (Smoke detection only.)
K81 Interlock Relay Main Contral Box s
K82 Four Stage Cool Relay — Controls high speed of two speed compressor Main Control Box
L1 Comp. 1 Hot(}as By-pass Solenoid {I.6 oply)—Qntwo speed compressors, Comp. Compartment
Lt only permiits hot gas by-pass operation during low speed.
PC1-1 Alarm Contacts Burnear 1 & Burner 2 {used with readout panel}) — The pri- )
PC2_1 mary control energizes these relays to light a bulb at readout panel when |Heating Compartment| e
) the burners are focked out.
Night Blower Control (RVZ1 Only) - Switches the blower motor into a night Bel )
R1 time speed during night setback. This allows smoke detection during night . erow ad].
Disconnect Box
setback. {Smoke detector only.}
R2 Impedance Drop Resistor (RVZ1 Only) Inverter
R3 Minimum Positioner Damper Compartment Adj.
R11.R18 Zone Damper Potentiometers {DMS4 Only) - Mechanical Zone Head Adj.
Interface
Discharge Sensor — Used with room sensor. Senses discharge air temper-
RT4 %fgrrgtltj?ereposmon zone damper in anticipation of the effect on room temn- Zone Head
hT? & RT8 Hi & Lo Pressure Transducer — pneumatic {DMS4 Only) — Converts air Below See
pressure changes into electrical resistance changes. Disconnect Box Instruc.
) Normal Thermistors (condenser heat} — Without a condenser heat demand
RTS & RT11 . " L . L
these thermistors are energizad to maintain the normal refriqerant circuit,
RT10 & RT12 Condenser Heat Thermistors — K9 activates these thermistors which then
open HRS5 & HRBG to beain condenser heat aberation.
Cold Deck Power Saver Thermistor — Senses cold deck temperature for R
RT13 L
no. 1 limit controller {Ab}. _—
RT14 Cold Deck DX Cool Thermistor — Senses cold deck temperature for no. 2 [
limit controller {AB). N
AT15 Hot Deck Thermistor (RVZ1 Only) — Senses hot deck temperature for hot _
deck limit (A7).
RT16 & 17 | Thermistor— remote ——
Compressor 1 Condenser Heat High Pressure Switch — Starts condenser o on 285 psi
; o ; Compressor
51 fan 1 when the head pressure exceeds setting to rraintain normal operating off 145 psi
. Compartment
pressure during condenser heat cycles.
Crankcase Heater Thermostat {option with condenser heat & discriminator) Fixed
\ : e ) ) Compressor F of
S2 - Energizes HR4 to provide additional heat to compressor 1 at tempetature 35°F close
: Control Box 60°F open
below setting. s
S3 Compressor Overload — Protects compressor circuits from overheating, Comp. Compart,
S4 Blower Motor Qverloads — Protects blower rriotor circuit fror overheating. Disconnect Box e———
- = — IS
55 Return. A'lr.Motor Overloads {7-1/2 hp only) — Protects motor circuit from Disconnect Box B
overheating.
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TABLE 1 (cont'd)

COMPONENT DESCRIPTION AND FUNCTION LOCATION SETTING
S6 Fan Control {gas onty} -~ During nite sethack, 56 allows.indoor biower to run Heating 120 F on,
to dissipate heat from heat exchanger after a burner on cycle. Compartment 90" off
s7 Remote Test Station (smoke detection) — Simulates smoke cornditions to Heating
check performance of smoke detectors. Compartment
s8 Primary Limit Control — Shuts off burneris} when hot deck temperatures Heating 150°F or
exceed switch setting. Compartment 170°F
S9 Secondary Limit Control — Shuts off burner when hot deck temperatures Heating
exceed switch sefting. Compartment 150°F
s10 Combustion Air Proving Switch — Makes sure combustion blower (B5) is Heating 5 we
running before burners can operate. Compartment ’
S11 Hi Pressure Gas Switch (R4795D primary control} — Opens circuit to burner Heating ] see
when qas pressure exceeds setting. (F.LA. & F.M.) Compartment instructiony
512 Lo Pressure Gas Switch (R4795D primary control) — Opens circuit to Heating 7 see
burner when aas pressure drops below set point. (F LA & F.M) Compartment Instructiony
513 Doaor Interlock Switch {electric) — Assures that element access panel is in Heating
place before electric heat can come on. Compartment
S14 Safety Limit {electnict — Cuts out respective element at ternperatures above Elements 300°F
setting.
S15 Hi Limit {electric) — Shuts off electric heat when hot deck temperatures Heating 180°F
exceed swilch setting. Compartment
Morning Warm-Up Thermostat — Opens at return air temperatures below Damper
516 setting to de-energize DX cool warm-up relay (K55) to hotd outdoor damp- Compartment 70°F
ers at closed position during morning warm-up period
S17 Sandstorm Switch {optionall — This is a manual switch which closes the Remote manual
gutdogor dampars,
S18 Enthalapy Control — Senses heat content of outside air and closes outdoor Damper “AT adi
dampers to minimurn position when heat content arises above set point. Compartment )
Media Run itch {roli filter} — Energi fil m i 58 .
520 u _Qut Switch (roll filter} ergizes filter remote light relay {K58) Filter Compartment
when media runs out.
Filter Pressure Switch (pressure, roll filter} — Introduces media into air-
S stream whenever pressure differential acrass filter curtain is reached in- | Filter Compartment |  S€€
dicating dirty filter. instructiony
522 Jog Switch (roll filter) — A manual switch which advances filter media. ] Filter Compartment | manual
” * - " e . : r - .
$23 Metering Switch (timer, rqll filter) Cam energizes 5_23 after 1inch of media Filter Compartment
has passed. $23 stops drive motor until next time interval.
Return Air Firestat — Terminates entire unit operation when return air tem-
524 © r P n € Damper Compt. 136°F
perature exceeds set point,
upply Air Fir — i i hit operation when supply air
$25 Supply estat Terrm nates entire u p pply Blower Compt. 136°F
lemperature exceeds set point
Nite Thermostat — During nite setback 527 energizes unit heatin hen .
S27 uring setback 527 energizes eating whe Remote adi.
temperature drops below set point
Manual Timer (readout panel) — Overrides nite setback controls to pro- 0-8 hours
S28 Remote
vide reqular heating functions during night building occupancy. _.lmanual)
529 System Switch (readout panel} — Shuts down entire unit at readout panel Remote manual
530 Filter Switch — Lights a bulb at readout panel to indicate a dirty filter. Blower Compt B———
— fl
531 ‘Blower Prown_g Switch Energizes sail switch relay (K25) when air flow Blower Compt.
is _detected at indoor blower,
532 Compressor Hi Pressure Switch — Shuts off compressor when refrigerant Internal to 410 psi
pressure exceads set point, Compressor
533 Compressor Lo Ambient Thermostat — Shuts off compressor when Internal to I5°F
temperature at thermostat drops below set point. Comprassor
s34 Compressor Lo Pressure Switch — Shuts off compressor when refrigerant internal to 20 psi off,
pressure drops below set point. Comprassor 50 psi on
S35 Internal Compressor Thermostat (L2 compressors axcept 15 tons) — Shuts Internal to
off compressor when internal temperature rises above set point, Compressor
536 Conqensmg Unit Switch (readout panel} — A manual switch which stops all Remote manual
cooling.
538 Compressor Monitor — Locks out compressors whenever the outdoor air Damper MO°F 1o 90
temperature falls below set point. Compartment 55°F to B5°F
S39 System Switch {optional) — A manual switch which shuts down entire unit. Remate e
- 34°F close,
Sa0 Freezestat {hot water & steam) — S40 energizes freezestat relay (K563) at Heating Compartment

temperatures below set point to prevent coil freezing.

60°F open
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TABLE 1 (cont'd}

COMPONENT| DESCRIPTION AND FUNCTION LOCATION SETTING
Sa1 Evaporator Low Limit — Locks out compressors when cold deck tempera- Cold Deck [42°F opens,
ture drops below set point. 57°Fclose
Low Temperature Limit — Energizes LO temperature relay {K72) when Damper 10°F to 40°F
542 temperatures drop below set point. compartment adj.
Upper Temperature Limit — 543 opens contacts at temperatures above Dampaer N
543 . A 75°F close
set point to de-energize upper temperature relay (K73} Compartment
Sas Discharge Low Pressure Switch - Locks out cornpressor whenever dischargel Compressor 20 psi off,
pressure drops below set point. Compartmenit 50 psi on
s45 Interlock Switch - Prevents unit from operating while blower access Blower
panels are removed. Compartment
S46 Interiock Switch - Prevents unit from operating while blower access Blower
panels are removed. Compartment
SP Spark Plug (gas} — Ignites pitot. Heating Compartment | .035 gap
Transforrmer {380-575V) — Drops line voltage to 220V for compressor crank- Comp. Control
m case heaters and compressor control circuit. Box
T2 Controt Power Transformer — [?ropg line voltage to 120V for 60 Hz units Main Control Box
and 215V for 50 Hz for control circuit voltaaes.
. Smoke Detector Transformer (50 Hz only} — Drops 215V to 120V for smoke Compressor
detection options. Control Box
T4 lgnition Transformer (nas) — Increases voltage to spark plug for ignition | Heating Compartment | s
TS5 Valve Motor Transformer (hot water, steam & chilled water} — Provides 24V Mai
power to water valve (B7). ain Controf Box
T6 ?Basr';'\per Actuator Transformer — Provides 24V power 1o zone actuators Zone Head
T7 [Power Saver Actuator Transformer (less smoke detectors) — Provides 24V Blower
power o power saver actuator (BB). Compartment
T8 Qutdoor Air Damper Actuator, Transformer {with smoke detection} — Pro- Blower
vides 24V power to outdoor actuator (B8). Compartment
T9 Return Air Damper Actuator Transformer (with smoke detection) — Pro- _ _
vides 24V powaer to return air actuator (B9).
T10 Control Transformer — Provides 24V power to the control circuit. Main Cont. Box e
11 Compressor Control Transformer — Provides 24V power to the isolated
compressor control circuit.
Ti2 Transformer Integrating Analyzer Below Disc Box [———
T13 Inverter Transformer {RVZ1 Only) - Provides 460V ta inverter. B —
TB-A Terminal Block A" Comp. Cont. Box rem———
TB-8 Terminal Block B’ Main Cont. Box ——
TB-C Terminal Block “C”’ Main Cont. Box asma
TB-D Terminal Block “D” Heating Compartment ——
TB-E Terminal Block “E™ Heating Compartment A
TB-F Terminal Block “F' — readout Below Disc, Box —n
TB-G Terminal Block “G” {RVZ1 Only) Disconnect Box e
TB-N Terminal Btock “N* —mlnus _re'f'e_r'ance strip Zone Head s
TB-Z Terminal Block 2" — room sensor Below g::onnect m—
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DMS54 ALLOWABLE REPLACEMENT FUSE TABLE (AMPS)

Wiring Voltage 208V & 230V Units (Use 250V Fuses) 460V &575V*Units {Use 600V Fuses)
D":(g""“ DMS4 Modet 185 1 295 { 200 | 360 | 415 | soo | 185 | 275 | 300 | 360 | 415 | 600
ey 205 205
F1 Compressor 1 50A BDA 100A | 100A 60A T00A I5A 30A | 50A | 5OA | 30A | 50A
F2 Compressor 2 50A | s0A | 60A | 100A | 60A | 100A | 25a | 30a | 30A | s0A | 30A | s0A
F3 Compressar 3 amen wann - - BOA 100A —-en ---- - o 30A | 50A
F4 Compressor Control 3-21104l3-2n10al3-210al3-2n10Al3-2n1 04132104 1-184 [1-1BAl-18Al1-18A T -18A]1-18A
Fs 2 KVA Transformer 20a | 20a | 20Aa | 20Aa ]| 20a ]| 20a | 10a | 10a [ 10a | 10A ] 104a | 104
Indoor |3 &5hp 20A | 20a | 208 | 204 | 20Aa | 20a | 10Aa | 10a [ 10A | 10Aa | 104 | 10A
Fé Blo. 7% & 10 hp 40A | 40A | a0A | 40A | a0A | 40A | 204 | 20Aa | 20a | 204 | 20A | 204
Mitr. 15 hp 60A | BOA e | | -1 = [ 30A | 304
F7 R.A. 1% thru 5 hp 20A | 208 | 20A | 20Aa | 208 | 208 | 10a [ 10Aa ]10a | 10a | 10Aa | 10A
Blo. Mtr. 17% hp 408 | d0A | | | —— T20a | 204
£8.€17 |Electric Heat 60A | soA | 60A | 60A | 60A | 60A | 308 | 30A | 30A | 30A | 30A | 304
F19 2 KVA Transformer Secondary THA 15A 1HA THA 1HA 154 15A 154 154 15A 15HA 15A

USE CLASS K, CLASS RK, OR CLASS R TIME-DELAY FUSES.
*CAUTION: FOR CANADA USE ONLY TIME-DELAY TYPE FUSES MARKED “D" OR HRC FORM 1 FUSES.

RVZ1 ALLOWABLE REPLACEMENT FUSE TABLE [AMPS)

Wiring Voltage 208V & 230V Units (Use 250V Fusas) 460V & 575V " Unjts (Use 600V Fuses)
Diagram RVZ1 Modal 185 1 295 | 300 | 260 | 415 | 600 | 135 | 275 | 300 | 360 | 415 | s00
Key 205 | 205 4
F1 Compressor 1 50A 60A 100A | 100A 60A 100A | 26A | 30A | 50A | 50A | 30A | 50A
F2 Compressor 2 S50A 60A B60A 100A BOA 100A 26A | 30A | 30A | 50A | 30A | 50A
F3 Compressor 3 - B0A | 100A - ] 30A | BOA
F4 Compressor Control 3-2110A03-2/110A3-2/10A]3-2110A|3-21 0A3-2/10A1 1-1BA |1-18A|1-18A]1-1BA1-1BA]1-1/BA
F5 2 KVA Transformer 20A 20A 204 20A 20A Z20A 10A 104 | 10A | 10A 1 10A 10A
EB.F17_|Electric Heat 60A | 60A | 60A | 60A | 60A | 60A | 30A | 304 | 30a | 30A | 30A | 304
F19 2 KVA Transformer Secondary 15A 15A 15A 15A 15A 15A 15A | 15A | 15A | 154 | 15A | 15A

USE CLASS K, CLASS RK, OR CLASS R TIME-DELAY FUSES.
*CAUTION: FOR CANADA USE ONLY TIME-DELAY TYPE FUSES MARKED “D" OR HRC FORM 1 FUSES.

RVZ1 FUSE REPLACEMENT TABLE FOR INVERTER (F18)

BLOWER - VOLTAGE
MOTOR H.P. 208V 240V 460V 575V*
INDOOR | RETURN
3 LPN15 LPN15 LPS15 LPS15
3 1.5 LPN20 LPN20 LPS15 LPS15
5 LPN25 LPN25 LPS15 LPS15
5 1.5 LPN35 LPN30 LPS15 LPS15
5 3 LPNAD LPN35 LPS15 LPS15
7.5 LPNAO LPN35 LPS20 LPS15
7.5 1.5 LPN45 LPN4Q LPS20 LPS15
7.5 3 LPN50 LPN45 LPS25 LPS20
75 5 LPN60 LPN50 LPS25 | LPS20
10 LPN50 LPN45 LPS25 LPS15
10 1.5 LPN60 LPN50 LPS25 LPS20
10 3 LPN60 LPN50 LPS30 LPS20
10 5 LPN70 LPNE0 LPS30 | LPS25
10 7.5 LPN70 LPN70 LPS35 LPS25
15 LPNSO LPN70 LPS35 LPS30
15 1.5 LPN8O LPN70 LPS40 LPS30
15 3 LPNSQ LPNBQ LPS40 LPS30
15 5 LPN90 LPN8O LPS45 LPS35
15 7.5 | LPN10O LPN90 LPS45 LPS35
*CAUTION: For Canada use only tima delay type fuses marked D" or HRC Form 1
fuses.

Page 29




START-UP AND PERFORMANCE CHECK LIST

Job Name Job Number - Data
Job Location R City State.
Installer Oty State
Unit Model Nao. Serial NO. s Servicetian

TEMPERATURE AT TIME OF INSPECTION SYSTEM TIME CLOCK
Outdoor air D.B Return At Normal Sethack S kip dayls)
Mixed Air Hot Deck Cold Drck DX COOLING

ELECTRICAL Crankcase heater energized 24 hours before installing compressor fuses ||

Unit Namaplate Voltage Refrigerant Lines Secure [_I Service Valves Backseated L]
Mimmmum Circuit Ampacity - Disconnect 1 Fd 3 Proper Condenset Fan Rotation Fan 1 OJ 2 [ ] 3 U 4 [_1
Maximum Fuse Size  Disconnect 1 2 3 Hot Gas Bypass Valve Operaling O

Winng cornactions checked for nghtness L

Supply Voltage - Unn Off 1 & 7 1&43 s&3

Elactrome tircuit checked for shorts Ij

*Transfortner Secondary Voltage  T10

‘SUPPLY BLOWERIFILTER

Motar HF Make

Shipping Blocks Remaovaed ] Fitters in place [_]

Luty & Bearings: Motor ] Blowers O Pulieys Tight []
Belt Tension & Alignment D Froper Blower Ratation [}

Motar Amps 1 2 3

Smoke Detectar Qperates []

*Transtormer Secondary Voltage T2 13

Blower RPM CFM

Roll Fudrers Only: Pressure Control Set ] Clocktimer Adjusted H
RETURN BLOWER

Motor Hp — ", 1 1]

Shipping Blucks Retnoved [ l
Lub & Bearings: Motor {—l Fan ] Pulleys Tight []
Belt Tension & Alignment [] Proper Fan fotation [l

Motor Amps 1 2 3

OUTSIDE-RETURN-EXHAUST DAMPERS

Enthalpy Control Setting

Moening Warmup Therrmostat Setting

Damper Linkage Adjusted & Tight []

Minimum Air Adjusted (Blade opening) COMESIUE AT e enermmenemseen 0

*Transformer Secondary Voltage 17 k] T8

Shippintg screws removed from axbaust dampers l 1

Exhaust dampers open & close freely LI
ZONE DAMPERS

*Transformet Seconddry Vollaye T6

Balancing dampers adjusted []
Damper blades free & not binding O

Zones ducted & wired 1o cornect room senso LJ

CHILLED WATER

Water Connections Tight [l Water Puimp Operaling O

Water valve adjusted D Air Bl d from system [_]

*Transformer Secondary Voltage

|- ————

“Transtormer Secondary Voltage T1

Voltage with compressors operating  1&2 TR 783,
Amps
Supply 1 2 3
Condenser Fan Motor No. 1 1 2 3
Condenser Fan Motor No. 2 1 2 3
Condensar Fan Motor No 3 1 2 3
Condenser Fan Motor No 4, 1 2 3
Compressor No. 1 1 2 3
Compragsor No. 2 1 2 i Jeee—
Caompressor No 3 1 2 3.
Condenser Air Temperaturtt 1N . Qul
Cumprassor Discharge Pressyre 1 rrmries. £ 3
Cornpressor Suction Pragsure 1 2 3
Refrigerant Charge O K 1 [ : U 3 Y
GAS HEAT
Burner Madel No. Serial No
*Transfarmer Seqondary Vollage 74 T4

Fuel Type Pipt Swe

Line Pressire s P01 RRQ Main Rey

Micra Amps Priot Low Fire thgh Fire

Fun Control Sething

Satety Controls Chacked ! Combushon Blower Free & Clean U

Moter Lubrication [ Mator Amps

ELECTRIC HEAT

Modr| No. Serial N,
Voltage 1 & 2. &3 283
Amps 1 chsssspinatann -, ssspsass 3
Sequenced Properly [

HOT WATER/STEAM

*Transformer Secondary Vullage Th

Shipping blocks removed from pump [7
Lines Tight ] Pump Operating J

Valve Adjustad 1 Air Bled Irom system [

REMOTE READOUT PANEL

Swilches aperative: System H Condensing Umt ]
Manual Over-nide Timer ]

Lights function prropetly: System O Comb. Lackaut

Ood

Cond. Untt trroperstive [ Dirty Filter

*Refer 1o winng diagrams legend tor location pf transtormers
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PREVENTIVE MAINTENANCE GUIDE

The general climatic conditions and specific application will affect (shopping centers, factories, etc.) will require four or more in-
service frequency. spections per year.
1 - For climates with a heavy heat demand, an additional heating 3 - Parts should be replaced if they are found defective or show
check should be made about midway through the heating sea- sufficient wear to indicate imminent failure.
son. For climates with a heavy cooling demand, an additional 4 - Filter service will vary according to the type of filter used. The
cooling check should be made about midway through the cooling frequency of filter service will vary with each unit, but must be
season. often enough to protect the equipment and the conditioned
2 - Equipment operating under industrial or heavy duty conditions space.

SECTION SERVICE CHECKS Png'gf;gmm PRE-COOLING
Tight wire connections
Check for proper fusing
Electrical Contacts of compressor and motor starters
Supply voltage - unit offunit on
Supply voltage - compressors on
Shaft or bearing wear [ Shaft alignment
B'é'a'rin'g' 'Ibcking collars
Indoor Blower Belt tenston and wear
& Return Blower Filters
Motor amps
Smoke detector test
Lubricate
Clean enthalapy control
QOutdoor & Return Linkage adjusted and tight
Air Dampers ‘Minimum air setting
Exhaust damper oparation
A9 Load analyzer module operates properly
Perform heating function test with load simulator

MEDC I M

]
O,
O
5
B
B

>t PN XN X I ]
r4

P S IDCECE R I MM

Systemn A4 Room sensor gperation
Operation Performance cooling function test with load simulator

x

B12 Zone actuators operate properly
'\'I'o'ltage at actuator transformiers
Replace burnar spuik plug
Clean combusticn air wheels _
Gas Main line pressure; Regulator pressure
Heat Micro-amp reading
1Safety controls operate
Burner motor amps
Check for broken elements
Electric | Tighten all wire connections

Heat Safety controls operate
Heater amps
Pumps operate
Hot Water Valve motor operates

or steam [Leaks in system
Water ternperature - Steam pressure
Discharge praséu re, suction prassure & refrigerant charge
Hot gas bypass -
Super heat setting o o
Pressure switches operate —-
Condenser fans operate o
Condenser heat operates
Compressor timed intarlock
Clean evaporator coil if required
Clean condensate pans and drains
Compressor amps —
Condenser motor amps
Crankcase heaters
Valve motor operatas
Leaks in system
Time clock settings
Nite_setback operation
Read-out panel function

e i i e o I i I b i i P i i

Refrigerant
Cooling

Optional
Controls

I EDE I DI I ¢ 420 1 { D I

HKIx IR I
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SYSTEM CONTROL

I - COMMAND SIGNAL

The basic operation of the control system is dependent upon a
voltage command signal generated by each room sensor and cor-
responding discharge air sensor, An authority ratio of 20 10 1 exists
between the discharge air sensor and the room sensor. This means a
20° temperature change across the discharge air sensor has the
same magnitude as a 1° change across the room sensor. The load
analyzer module provides the 24 VDC power supply to each room
sensor.

These signals range from 2 VDC to 22 VDC. A 4° change atross the
discharge air sensor or a 0.2° change across the room sensor causes
a one volt change.

Figure 29 identifies the room sensor, discharge sensor, subbase and
room SEnsor accassories.

A - Zone Actuators

Each zone actuator receives the command signal from is respective
room sensor and then modulates the dampers to satisfy the de-
mand.

The modulating voltage range is from 10.5 VDC to 13.5 VDC. If the
voltage is 10.5 volts or lower, the zone actuator positions the damper
to full heating. At 12 VDC the command signal is at midpoint and
both hot and cold dampers on RVZ1 are in minimum position. When
voltage rises to 13.5 volts or higher, the zone actuator positions the
damper to full cooling.

B - Load Analyzer Module

Command signals from room sensors feed into the load analyzer
module. The module monitors the signals and selects the low and
high to initiata heating and cooling modes. The zone with the lowaest
voltage command signal controls the heating, while the zone with
the highest voltage command signal controls the cooling. Any zohe
may transmit the high or low signal. The load analyzer module has
internal logic relays which are programmed to close a specific vol-
tages. The ““H" contacts control gas and electric heat while the “c
contacts control DX cooling.

The “*HI'" cooling signal cantrols DX cocling, the chilled water valve
and power saver damper modulation through the A5 and A6 limit

contrals. The “LO" heating sighal controls gas heat and the hot
water and stearn valve modulation through the A7 limit control.
Figure 30 identifies all switches and terminals on the load analyzer
module.

S ca H3_, =
VTN
cz
COOLING swnwsséwlg-ﬂ-;n E’-{}ﬂ}——}usmm‘ BWITCHES
c}
i
HOT DECK LIMIT (A7)

C Hl [1 UW— INPUT TERMINAL

“LO" HEATING

COLD DECK LIMIT (AG)
INPUT TERMINAL ...}

“HI" COOLING

1 345

T

87 ﬁ
!m Y pﬂ\
*24VDC SUPPLY

SIGNAL TO ROOM
BENSORS

=
=

TO el
TRANSFORMER

TTAETUAN SIGNALS
FAROM ROOM
oy SENSORS

FIGURE 30
C - System Monitoring Controls

After a particular zone transmits its signal and the load analyzer
determines a heating andior cooling demand, an additional set of
controls override unit operation. If these controls detect an errone-
ous operating condition, a combination of switches and electronic
relays are programmed to return unit into the desired operation.
Table 2 lists these overriding controls and Figure 31 illustrates a
typical flow chart for the control system, Refer to individual
heating and cooling sections for additional information on manitor-
ing controls.

NOTE — The overriding limit controls (A5, A6 and A7) generate limit

ROGM TRANSMITTER

DISCHARGE AIR SENSOR

FIGURE 29
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signals based on deck temperatures. They do not initiate the de- TABLE 2
mands, but must approve the A9 command signals before the unit

goes into normal operation, KEY SYSJSE;::'.SSI:JORING CONTROlLSOCAﬂON

n- LOAP SIMULATOR . ) Ab [No. 1 Limit Controller (PS) main_control box

A load simulator (66C04001) is used to check system operation. The A6 [No. 2 Limit Controller (DX Cool} main control box

load simulator produces a signal ranging from 2 volts thru 22 volts to A7 |Hot Deck Limit main control box

simulate a zone demand in the electronic circuits. Refer to the indi- K72 |Lo Temperature Relay tain control box

vidual heating and cooling sections for the complete heating or K73 [Upper Temperature Relay main control box

cooling checkout. _ . K74 [Stage 1 Heat Relay o main contrgl box

NOTE - Theload simulator may cause a shift of + 1 volt from settings K77 [Set Point Relay - compressor control box)

on function charts. Any variation in starting points should be consis- RT13|Cold Dack Power Saver Thermistor| cold deck

tent. _ _ _ RT14{Cold Deck DX Cool Thermistor cold deck

Use the following steps Fo connact load simulator. RT15[Hot Deck Tharmietar hot deck

1 TW" off power to urlut. ) ’ . 542 JLo Temperature Limit damper compartment

2 - Disconnect the (+) wire which runs from terminal strip TB-Z to 24 543 |Upper Temperatare Limit damper compartment
VDC terminal at A9 module. *

NQTE - On units with condenser heat, the discriminator function

will close the outside dampers to minimum position.

3 - Connect load simulator as shown in Figure 32. Null simulator by 4 - Turn on power to unit. Check heating or cooling operation accord-
aligning thumbwheel mark with null indicator. ing to the appropriate section within this manual,

"
-
7]
-y
m
2
8
5
e
=]
=

HEATING SIGNAL O—E(j O@
sz & ke $42 % K72

OPENS ABOVE SET POINT

OPENS ABOVE SET
Hof‘rTD.':(;K POINT (165F) {10°F to 40°F sdjustsble}
mscuﬂu‘ce AW SENSOR _—
N L:;":ﬂ —3| &y |HoTODECK _ -
. LM 18T BTAGE 2ND STAGE

BURNER BUANER

s38
ROOM - TENAL ™ COOLING SIGNAL _ )
hOomM NE BHNAL Ag _ SIGNA S _
LOAD )
ANALYZER
MOD!

ULE g
542 8 K72
=

FONE .

“HI" SKGNAL

ACTUATOR

A8
OVERRIDING LIMIT SIGNALS AT13 AT14 COMPONENTS
Al Aoom Sensor — Transmits an electronic signal ta EAC3 tol
A5 |t cantrol heating and cooling functions of unit.
Ne. 1 Limit Controller — Modulates outdoor dampers o
AB n .
COLD DECK maintain cold deck temperature at limit setting (50'F).
SENSORS No. 2 Limit Cantroller — Genarates an ovarriding signal)
AE which cuts put compressors 2. & 3 when cold deck tempera-

luras drop below se1 point {557F) (50F")

Hot.Dack Limit - Monitors the hot deck temparature and
A7 raises heating signal when temperatures axcead set point|
{factory set at 90°F).

Lo Temperature Limit and Relay — Opans circuit to 2nd stage
542 & K72 burner when outside temperature is above limit set poing
{10 to 4G°F adjustablel. Also locks out compressor 1 whan|
. . . outsidp lamperature drops helow set point,
TYPICAL FLOW CHART Upper Temperaturg Limit and Relay — At temperatures]
543 & K73 | abeve 75°F (24'C), all heating 1s locked cut and “Hi" speed
is locked out on LE compressors.
Discharge Air Sensor — Sanses discharge air temperature to|

GAS HEAT AND POWER SAVER LESS RT4 reposition zone damper in ahticipation of the effect on room|

tarmmparature.

CONDENSER HEAT AND DISCRIMINATOR I Coin Oncr Power Saver Tharmstor  Somses cold derk o
\l for A5

AT14 Ezrl; lIJJI:ckOI;)( Cool Thermistor — Sense ¢cld deck tampara

ture for AB.

s38 Compressor Monitor - Locks put compressors when

_QU‘d_O_O_r_ tamperature falls belgw setpont.

POWER SAVER
ACTUATOR

FIGURE 31
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LOAD SIMULATOR HOOK-UP FOR SYSTEM CHECK

IMPORTANT DISCONNECT ©) 3 H3 =
THE ROOM SENSOR LEAD
FROM ZONE TERMINAL
BEFORE CONNEGCTING
GHEEN WIRE c2 H2

FIGURE 32

Il - FUNCTION CHARTS

The correlation between the command signal voltage and the unit
sequence of operation is illustrated in chart form. A basic function
chart is provided on page 36 on which individual function charts are
overlayed to give a complete unit operating sequence, These indi-
vidual function charts {totaling 10) are contained on a separate sheet
in the manual. Refer to decision tree on page 37 to select the charts
that apply to your unit. A corresponding function chart is also
supplied with each unit.

All function charts are listed below. Refer to each heating and cool-
ing section for a detailed explanation of the carresponding function
chart.

CHART @ DX COOL -300 -360

cHART (1) CHILLED WATER
GPEN
o e g
WhE
CLOSED ;o
17 20
Wirning Diagram Section Reference B3
Litho US A H 123
CHART (2) DX COOL -185 -205 -275
OFF ON
| C2 (Comp. 2) ]
I |
16 20
OFF ON
l C1 (Comp. 1} |
| 1
125 185
Wieng Diagism Section Reference Al )
Uiho US A # /12402

OFF ON
1 C2 ICamp. 2| ]
i Al
16 20
Low C4 Hi
| (Camp. 1} |
17 18.5
FF
OI {Comp. 1} ON
1
135 18.5
B8-712502
Wiring Diagram Sactian Aefarsnce ANAZ Lithu US A,
CHART (4) DX COOL 415
OFF ON
| C3 {Camp. 3} 1
[ S— 1
175 215
OFF ON
l _ |
J €2 (Comp. 2} 1
16 20
OFF ON
I C1 (Comp. 1| |
1
135 185 8 /12603
Wining Diagram Section Referance A4 Litho US.A
CHART ((5) DX COOL -600
Wining Oragram Section Refarance Ab OrF €3 (Comp. 3) O[N
1 1
17.5 215
OFF ON
1 C2 {Comp. 2} §
T L]
16 ca 20
LowW H
| iComp. 1) l'
17 18.5
OFF €1 (Comp. 1) on
13I5 185 8 Nn2703
' ' Litho US.A
CHART @ ELECTRIC HEAT
{DISCRIMINATOR AND CONDENSER HEAT OPTIONAL)
CONDENSER HEAT ON H1 A9 ¢ OFF
{Optiooal) T ) 110
ON | 11 A10(Stage 1)y OFF
DISCRIMINATOR oN 55 W” DISCRIMINATOR
2 - A0
_ “QFF"
475 Eiage 2V 575
ON Y H3 - A10 {Stage 3| [OFF
4T ’ 1
H4 - A10 {Stage 4| JOFF
: fo.7s
ON H5 - A10 (Stage 5) lOFF
25} —{10.5
8712801
Wiring Diagram Secuon Aefarence CBICHC10 Litha U.S.A.
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cHART (7) GAS HEAT CHART () NO HEAT
(DISCRIMINATOR AND CONDENSER HEAT OPTIONAL) (DISCRIMINATOR AND CONDENSER HEAT OPTIONAL)
CONDENSER HEAT ON ON | H) CONDENSER HEAT JOFF
{Znd Stage 6! 1o
burnar locked ON]. H2 DISCRIMINATOR JOFF QN OFF
out) &.5] IDAMPER RELAY) 185 L H1 DISCRIMINATOR ——
ony H3 [Gas 1) JOFF | 1
37 17 6 10
CONDENSER - oN OFF
HEAT OFF O: i H1 DISCRIMINATOS _{0” ! HZ CONDENSER HEAT |
I {DAMPER RELAY) 0 I : a
ON | H2 |Gas 1) | OFF 4.5 13
45 185 Winng Disgram Raterance
ONL JOFF CUCACHCHCRERICT Wiring Disgram Saction Refersnce C13
] H3 (Gas 2) 17
Litho US.A. 812902 Litho US.A. LEARLEL
o CHART HOT WATER OR STEAM CHART POWER SAVER
7]
= ON OFF
B f H1 CONDENSER HEAT 1} MINIMUM MOPEN
8 5 10 POSITION
2 1 H1 DISCRIMINATOR O]FF
gg 1 ]cLoseD
'C_) <] 10 T
9 OPEN " 14 17 Wiring Diagram Section Refsrsnce F1/F2
Areg ba Litho US.A. a.713201
473 Wiring Diagram Sactian Feterence C11C12 o
1 )
4 7
Litho LIS A 87173601
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Cut out function charts on dotted line and adhere accordingly to Basic Function Chart on page 36.

CHART (1) CHILLED WATER CHART (6) ELECTRIC HEAT
| {DISCRIMINATOR AND GONDENSER HEAT OPTIONAL}
CONDENSER HEAT ON H1 A9 OFF
OPEN {Optional) T (,= w} 10
" ON | H1A10(Stage 1)) OFF
P> DISCRIINATOR  noiis - 1'0 ot 175 DISCRIMINATOR
P w -
"‘ l 4 fh'(snﬂgn ?||5-75 oFF
CLOSED] { P H3 A10 (Stage 3] :(Jsll-l-
17 20 .
Ha  A10 (Stage &) | OFF
19.75
H5  A10 (Stage &) OFF
Wiring Dimgrem Section Retaranca E1 '1[!,5
| Litho L1 5.4 8712301 D

‘ CHART ((2) DX COOL -165 -205 -275
OFF ON
| C2 (Comp. 2} |
| 1
16 ?D
OFF ON
| C1iComp. 1} |
| i |
135 18.5
Wiring Diagram Section Aelerence Al
Litho US.A, 8712402 '
cHarT (3) DX coOL 300 -360 I
OFF ON
|_ €2 (Comp. 2} I
i 1
16 bl
Low C4 Hi
| {Comp. ¥} ‘
17 185
OFF
| (Comp. 1} O
1 1
135 18.5
8712502
Wirng Disgram Section Refarance A2/1a3 Litho U.5.A
rew——
. —_
I CHART (4) DX COOL 415
QFF ON
| C3 {Comp. 3) 1
I
17.5 PAR
OFF ON
| |
| C2 (Comp. 2) 1
16 20
OFF ON
1 C1 {Comp. 1} |
J ) |
135 18.5 8.712603
l Wiring Disgram Section Raferance A4 Lrho U'S'A‘_J
[ CHART (5) DX COOL 600
WInng Lragram sSechion Kefereni s Ah OFF CN
1 C3 {Comp. 3) ]
I 1
175 215
{FF ON
i C2 IComp 21 ]
¥ 1
6 . 70
LOwW e Hi
I {Comgp. 1} !
17 185
O:F CYi{Comp 11 OP'
I 1
135 185 8712703 I
Litho US A

Litho US A-J

cHART (7) GAS HEAT
| (DISCRIMINATOR AND CONDENSER HEAT OPTIONAL) '
CONDENSER HEAT ON ON| H1 CONDENSER HEAT JOFF
{2nd Stage 61 To
burnar locked On] H?2 DISCAIMINATOR JOFF
out) 4.5 (DAMPER RELAY! 185
ONL H3 (Gas 1) JOFF
I l il 1
 p— s s i e oo
CONDENSER ON | H1DISCRIMINATOR JOFF
HEAT OFF
6 IDAMPER RELAY) 110
ON | H2 {Gas 1) JOFF . .
a5] las Wiring Diagram Raference
ON Y |OFF CHERENCHCHGETT
3 H3 (Gas 2) 17
Lithg S A H 117902
CHART HOT WATER OR STEAM
o OFF '
I H1 CONDENSER HEAT '
d 0 |
| " H1 OISCRIMINATOR OFF
I ]CLOSED
6 10 |
OPEN
quE
R
N winng Disgram Section Asterence C11/017
’ 1 1 |
4 7
| Litho US.A, 8 naam—l
CHART @ NO HEAT _]
I {DISCRIMINATOR AND CONDENSER HEAT OPTIONAL) |
ON OFF
I i H1 DISCRIMINATOR {
I |
& 10 [
| ON OFF
i HZ CONDENSER HEAT 1
I I
| 45 85
Witing Diagram Saction Aeterence C13
| Litho US A, #7131

CHART POWER SAVER

OPEN
MINIMUM P——
POSITION

|
|
|
|

Wiring Diagram Section Aaference F1/FI

L] 370.1’“1

Litho US.A

I-_q-—-_—-‘
-
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FUNCTION DECISION TREE

HEAT POWER
) COOL (DISCRIMINATOR AND CONDENSER HEAT INCLUDED) SAVER
Wit
LA 2 LA L I
FLECTRI{
VT THY HERT
] AvZY 185275 |— AN ey
AVZY 2in Ll LT
[NSCHIM
CHART 3 ] [4;1::‘[ i
|| aver e -
Wwwm} fve: w0 CHART 10
Ot —  nx oo | A L
4 S— CHART 4 [ WiTH ] ";"’ﬂ‘wm
ﬂ ‘ EGTIY At i
s F mver e
§ o CHARI
= e ARG (TN —] DA HINISH
e e 1 L] connensrn v A
g r STANT | — AWZ1 6l et HEAT
sy e PUWER
DISCRIM GavLi
CHANT 1
CHLOD
—  warin
CooL
CHART &
e Hot
WAL
WITH 1 _J
CHART B DISCRIM
L o "
L STLAM
[
CHARL N RSN
T
HEAT
ROOM SENSOR
DISCHARGE AIR SENSOR TEMPERATURE DEVIATION FROM SET POINT
-40°F 32°F 24°F 16°F 8°F 0°F 0°F 8°F 16°F 24°F 32°F +40°F
ROOM SENSOR TEMPERATURE DEVIATION FROM SET POINT
DEAD
-2°F 1.6°F 1.2°F 0.8°F 0.4°F O°F panp O°F 0.4"F 0.8°F 1.2°F 1.6°F +2°F

6 8
'F
Ll ] b N T T T
L 1 N A B I
4 8

10 12 12 14 16 18 20 22

COOL SET HEAT SET
POINT POINT

COMMAND SIGNAL DC VOLTAGE

FIGURE 33
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IV - ROOM SENSOR CHECKS

A - Voltage Signal

The command signal voltage is the algebraic sum of the room sensor
and discharge air sensor {(RT4). This sum reflects the temperature
deviations from set point. A 4° change across the discharge air
sensor ora0.2" change across the room sensor each cause a one volit
change. Figure 33 illustrates the correlation hetween temperature
changes and voltage signal for both standard room sensor and 'no

4 - Refer to “Electronic Circuit Troubleshooting’ section on page 39
if command voltage does not respond to set point adjustments.

5 - Table 3 lists the voltage rariges that reflect conditions at ropm
sensor. Refer to Figure 34 for meter connections.

HED HEATING
LLYLH
COUKEEREW PERITION .

FOR MIDLCALT _\
SETTING \‘

load band” room sensor.
B - Performance Check

A DC voltmeter must be used for the following check.

CAUTION - The thermistor will change its resistance in response to
changes in temperatures. When making set point adjustments, keep
hands and other heat sources away from thermistor.

1- Remove cover from room sensor. Connect voltmeter to terminals

3 (—} and 4 {+). See Figure 34.

2 - Slowly increase heating (red lever} set point b degrees above
room temperature. The voltage should decrease to approxi-
mately 2 VDC before set point is 5 degrees above room iempera-

ture.

3 - Slowly decrease cooling (blue lever) set point 5 degrees below
room temperature. The voltage should increase to approximately
22 VDC before set point is 6 degrees below temperature.

BLUE COOLING
/ LLVER

F- LOCKSEREW POSHION
FOH HIGH SCALE
SETTING

N

HS . OLRSEREW
51078 FOR

D POINT SCaLe
SETTINGS

LOCKING TOVER 5:(:“”1\:!\5

FIGURE 34

TROUBLE SHOOTING CHART

PROBLEM

POSSIBLE CAUSES

ELIMINATION PROCEDURE

No. DC Power at terminals marked
24 VDC

No AC Power,

Check T10 transformer.

Room Sensor wires 2 and 3 shorted
or raversed on one or More ZonNes.

Correct short or reverse leads.

DC Power reads constant low voltage
(Approx. 2 to 6 Volts} at
terminals marked 24 VDC.

Room Sensor wires 2 and 4 shorted
or reversed on one or more zones.

Room Sensor wires 3 and 4 shorted or
reversed on one or More zones.

Disconnect Room Sensor wire No. 3 from 2" terminal
strip. If meter reads 24 Volts DC, then Room Sensor wires
3 and 4 are shorted. If meter reads a constant low voltage
(2 to 6 Volts), then Room Sensor wires 2 and 4 are
shorted.

Zona Actuator or Power Saver Actuator
terminals 1 and 6 are shorted or reversed
Qn one or mare zones,

Discorinect the No. 1 Actuator wires from terminal stripg
“Z" and “F" until DC power is restored.

TR3 Room Sensor damaged.

Replace Room Sensor.

A9 Output Voltages:
Constant zero {0) Volts:
Minus (—} DC terminal to HI.

Power Saver Actuator or wiring shorted.

Disconnect command wire from terminal marked Hl on
A9 Load Analyzer Module. If meter reads a comrmand
signal, then the Power Saver Actuator or wiring is shorted.

Minus {—} DC terminal to LO.

Motorized Valve or wiring shorted.

Disconnect command wire from terminal marked LO on
A9 Control Module. If meter reads a command signal,|
then the motorized valve or wiring is shorted.

Constant 2 to 6 Volts Minus (—).
DC terminal to LO {heating).

Room Sensor wire 2 open on one or more
zones.

Connect voltmeter between minus (—) 24 Volt DC terminal
to each of the terminals marked ZONES. This will locate
the zone(s) reading aconstant 2 to 6 Volts. Once the zone(s)
has been located, check the field wiring between the ter-
minal strip “Z"" and Rogm Sensor,

Constant 22 Volts Minus {(—} DC
terminal to HI (cooling).

Room Sensor wire 3 opens on one or
more zones.

Connect voltmeter between minus (—} 24 Volt DC terminal
to each of the terminals marked ZONES. This will locat
the zone(s) reading a constant 22 volts. Once the zone(s)
has been located, check the field wiring between the ter-|
minal strip "Z" and Room Sensor.

Heating equipment does not operate
when command voltage is {+) 2 Volt
DC (full heating).

Minus {-—) DC terminal to LO.

Heating retays H1, H2 or H3 damaged.

Consecutivaly jumper H1, H2 and H3 heating relays. If all
heating functions operate, the appropriate relay is dam-
aged. Replace the A9 Load Analyzer Module.

Cooling equipment does not operate
when command voltage is (+) 22
Volts DC (full cooling}.

Minus {—) DC terminal to HI.

Cooling relays C1, C2 or C3 damaged.

Consecutively jumper C1, C2, C3 and C4 cooling relays.
If all cooling functions operate, the appropnate relay is|
damaged. Replace the A3 Load Analyzer Module.

Individual zone temperature running
approximately four {4) degrees below]
set point.

Thermostat or Transmitter
wires 1 and 3 shorted
Duct Temperature Sensor shorted.

Correct short.

Individual zone temperature running

Room Sensor wire 1 open.

approximately four (4) degrees above

Room Sensor wires 1 and 2 shorted,

Correct short.

set point.

Discharge Air Sensor open.
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TABLE 3

Room Sensor Carrect Voltage

DC Power Supply

Terminals 2 (+) and 3 (—) 24 Ve

TR1 Discharge Sensor
{Adjust set point to room
temperature)

Terminals 1 {+) and 3 {(—)

6 VDC to 18 VDC
(Depending on duct temperature)

2VDC to 22 VDC
{Varies with difference between
set point and room temperature}

V - ELECTRONIC CIRCUIT TROUBLESHOOTING

The Troubleshooting Chart on page 38 will assist the serviceman in
locating possible wiring probiems. These checks are additions to the
heating or cooling checks given in each section. The recommaended
traubleshooting procedure is one of eliminating symptoms by dis-
conneiting a possible short on a single zone basis until the symptom
is eliminated. These checks are made atthe A9 load analyzer mod-
ule.

NOTE - Make certain all room sensor frames are snug against sub-
base.

Command Voltage
Terminals 3(—) and 4 (+)

V1 - REMOTE CONTROL OPTIONS

A - Smoke Detectors

Photo cell smoke detectors detect smoke within the system and

terminate unit heating and cooling upon the preserice of smoke.

Blowers and dampers arecontrolled by 1of 4 options as described in

Figure 19 on page 13. Two detectors are used; one next to the

return air dampers and another in the blower compartment

downstream frorm air filters. Each detector has a built-in key oper-
ated test feature. In addition, two remote test stations may be used

(one per detector). Refer to Figure 36 for smoke detector desctiption

and test procedure.

The smoke detectors are equipped with terminals for remote alarm

and trouble circuit hook-ups.

1- Troublerelay contacts {terminals 8 & 9) are normally open (closed
during unit operation). A typical trouble circuit would incorporate
a system light that would be "ON"’ during normal unit operation
and would go "OFF" with the presence of smoke.

2 - Alarmcontacts (terminals 6 & 7} are normially closed {open during
unit operation). An alarm, telephone or buzzer would be ener-
gized with the presence of smoke,

Maintenance

Clean the smoke detector sensing chamber at least ance a year and

more often when abnormal accumuiations are noted on the outer

filter. See Figure 36 for ¢cleaning instructions.

CAUTION - Turn off power before servicing or the alarm may be

activated (if used). Cleaning should be performed in subdued lght

for minimum reset time.

1 - Remove cover from detector.

2 - Disconnect wiring harness and light from sensing chamber.

3 - Remove chamber mounting screws and draw assembly straight
out from detector.

4 - Remove chamber outer filter and rinse in a solution of warm
water and mild detergent. Allow to air dry.

5 - Remove nuts and washers from front of chamber plate and draw
cage straight out from plate using caution to avoid any damage
to the assembly. Remove chamber piate gasket.

6 - Clean cage inner filter by vacuum or air pressure. This filter is
cemented to the cage and must not be removed. If filter is loose
contact cement may be used to resecure it.

7 - Clean the optical block and surrounding surfaces with air pres-
sure, vacuum, or with a soft cloth if necessary. Clean altl dust and
lint from holes and lens in optical block as these could cause a
false alarm.

8 - Install gasket on cage and secure cage to chamber plate with the
washers and nuts.

9 - Install outer filter on cage and install chamber assembly to
detector base with the mounting screws.

10 - Connect wiring harness and light to sensing chamber.

NOTE - If the photocell was exposed to light during cleaning, the

alarm (if used) will go on unless the power at unit was turned off.

11 - Install detector cover and turn detector key switch to RESET
position, Connect unit power.

NOTE - A reset period of up to one half hour may be required de-

pending on the amount of light the photocell was exposed to during

servicing.

12 - After resetting the detector, turn detector key switch to the
NORMAL position.

13 - Allow detector to remain powered for ang hour after resetting,
then test detector using standard test procedure.

14 - Return system to norrmiat operatian.

NOTE - If unit is used for temparary heat during construction,

smoke detector sensing chambers should be removed as farge

amounts of fine construction dust may cause a fajse alarm. A sens-

ing chamber from one detector shouwl/d not be placed in another

detector, since they were each calibrated as a complete unit before

leaving the factory.

B - Night Setback Controls

Night setback and override controls are designed for use in conjunc-

tion with a clocktimer. When systemn clocktimer shuts unit down for

night operation, the control of unit is automaticafly switched from

the day thermostat to the night thermaostat which will maintain a

lower room temperature. The optional clocktimer may be ordered

factory installed in the compressor compartment of the unit or

ordered separately and field installed remote from unit.

Night setback kit with manual 12 hour timer (in readout panel) will

return system to normal daytime conditions by setting clock for

desired iength of time. When time expires and timer is at original

position, the system will return to nighttime control.

Night setback kit with manual switch works the same way the man-

ual timer kit works, except the manual switch must be turned off to

return system to nighttirre control. See Figure 35.

MANUAL 12 HOUR TIMER (BM-4761}
Used as an overnde control
with system program clocks

MANUAL SWITCH (BM-4762)
Used as a manual mght set
buck controb or used as an
avernde switch with system
program clocks

UNIT CLOCK TIMER
Automatic 7 doy (P 8.6858) or 24 hour
skip-a-day (P-8 4165} clock with indoor!
autdoor case. Clock programs o weekly
or daily scheduie. Any day o dayscon be
omitted. Each day of the week is clearly
separated from every otherday. Day and
night periods are distinctly marked
When the settings have baen made,the
clock will turn the system ON and OFF.

FIGURE 35
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SMOKE DETECTOR LOCATION
BLOWER COMPARTMENT SMOKE DETECTOR——
i o :

s 4 t
- 1 Rk ‘
Podd-- RETURN AIR AND | 1
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N i ' [ Al ]
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HEXCHANGERY] S N Pl — | t
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A A R Do . l y
Y ~—- ‘ = [ 1 !
[ e * INDOOR CONDENSER COIL i ! e
i T

SUPBELY AIR | BURNER ACCESS SIDE RETURN AIR

SMOKE DETECTOR REMOTE TEST STATION

{2 INUNIT) {2 REQUIRED)
TEST PROCEDURE TEST PROCEDURE
1-Insert key and turn to TEST. 1 - Insert key and turn to TEST.
2 - Unit heatingfeooling functions will terminate and blower/damper 2 - Wait for indicator lamp (red) to light. Check for units response.
operation will respond. 3 - Turn to RESET. Wait for indicator lamp to go of f and that unit blower
3-Turn to RESET. Wait for unit blower to start. starts.
4 - Turn 10 NORMAL {green light on). Remaove key. 4 - Turn key to NORMAL. Remove key.

NOTE - Alt key switches must be left in the "NORMAL" position.

SMOKE DETECTOR ASSEMBLY
{(MODEL 760}
- -~

f‘ et DETECTOR GASE -

FRONT COVER — o / )

s
H

TEST-RESET SWITCH
ALARM INDICATOR LIGHT-]

POWER INDICATOR LIGHT 1

WIRING HARNESS
LIGHT SOURCE

CHAMBER OUTER FILTER

CHAMBER CAGE -
CHAMBER INNER FILTER

CHAMBER PLATE GASKET = / -'
OPTICAL BLOCK ASSEMBLY

CHAMBER MOUNTING PLATE
-

T
& T‘ CHAMBER MOUNTING SCREWS

@ \ CAGE SECURING

NUTS AND WASHERS

FIGURE 36
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C - Sandstorm Switch (S17)

Theremote sandstorm switch (BM-7262) closes outside air dampers
whenswitchisin “down’ position. When switch isin*’up” position it
allows norrnal damper operation, Refer to Figure 37.

D - Lennox RP2 Ramote Readout Panel

Remote readout panel is designed to show at a glance operation of
equipment. A green light is provided for system operation and three
red lights for combustion lockout, condensing unit malfungtion and
dirty filter. In addition, the readout panel contains & system switch
for shutting down equipment, an after hours timer to be used for

FLIP SWITCH UP FOR AUTOMATIC
FRESH AIR DAMPER OPERATION

l © © ;

| ®

© ©

FLIP SWITCH DOWN TO HOLD
FRESH AIR DAMPERS CLOSED.

REMOTE SANDSTORM SWITCH (BM-7262)

FIGURE 37

Page 41

after hours occupancy and a switch for shutting off DX cooling.
The three red lights on panel are equipped with push button
switches for checking the light butbs. In addition, the combustion
lockout energizes phone or service relay as light is energized.
Refer to Figure 38 for readout panel identification.

NEL~
FIGURE 38



GAS HEAT

|- GAS HEAT SECTION Il - GAS HEAT CONTROLS
A - Gas Heating Compartmant Identification A - GX3 Burner
Refer to Figure 39 for locations of gas components. Table 4 lists the sizes available with the number of burners and

B - Manifold Piping corresponding Btuh values. Figure 41 identifies the GX3 power
Refer to the piping manifold schematics in Figure 40 for location of burner.

the manual shut-off valve(s) and regulators for the natural and pro-
pane gas options.

T — CLEAN OU't PANEL

. -
% FLUE OPEMING
COMBUSTION AlRBLUWER MG TOH gj

MANIFOLD §§’ . w
Y- E
| e TG o
PRIMAKY CONTHOL ) L
LT lm:j‘»— GAS HEAT SECTION ﬁ
PRIMAHY LIMIT CONIROL { ﬁ.l..J (A.G.A. Version Shawn} *
FIGURE 39
[

TWO RATE VALVE
"% {Natural Gas)
~® \G) (Netural Gas) &
LR.L {F.LAYF.M. 7000850 BURNER
A.G.A. 275 BURNER A.G.A. 350500 BURNER (19)
| <] >3

mn VALVE A.G.A. 700850 BURNER d
(Natural Gas)

()
€.G.A 350/500 BURNER

1 MANUAL SHUT-OFF VALVE
2 COMBINATION REGULATOR & VALVE
MANIFOLD PRESSURE TAP

w

MANUAL YEST VALVE

HEAD PRESSURE TAP

CLRECIE Y

SAFETY VALVE
| masn GAs PRESSURE REGULATOR

~

L] LOW GAS PRESSURE SWITCH

9 | HIGH GAS PRESSUAE SWITCH
10 [SAFETY WVALVE

11 | FIRING VALVE

12 | PRESSURE TAP

(3)
LR (F.LA.JF.M. 7007850 BURNER

FIGURE 40
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HEATING CONTROL BOX

185, 205, 275, 300, 360

KEY DESCRIPTION
DLa solid stale delay ralay [R47950 anly}
27 combustion air relay
K30 transtar relay
K3 pre purge reisy (RABIOF only)
K71 burnar ralay (R4795 only)
PC primary cantral
T4 nitien transformer
T8-0 tecminal bigck "D
TBE termingl block "E

HEATING CONTROL BOX

Page 43



TABLE 4

Heating Gas Number Staging

Capacity Type of Burners 15t Stage 2nd Stage
275,000 Naturat 1 275,000 aspnnin
350,000 Propane 1 350,000 -
350,000 Natural 1 250,000 100,000
500,000 Natural & Propane ] 320,000 180,000
700,000 Natural & Propane 2 350,000 350,000
850,000 Natural & Propane 2 350,000 500,000

B - Primary Controls
Three types of primary controls are available; RAB30, R4795D, and
LFA 1.63 {50 Hz) only. A high gas pressure switch, a low gas pressure

switch, and a time delay circuitin first stage of heat are included with '

the R4795D option for L.LR.l. and F.M. systems. Each burner has its
respective primary control. Figure 42 locates the primary control for
a 185/205/300/360. On 415/600 units, the reset buttans are located on
the vestibule panel.

FIGURE 42

C - Units With Condenser Heat

A transfer relay (K30} and stage H1 are used with condenser heat.
This relay is programmed to close at a specific voltage to initiate a
condenser heat demand. See Function Chart. If H1 is closed, com-
pressor 1 operation energizes K30 which then shifts the unit into
condenser heat and first stage gas heat. With comprassor 1 off, unit
raturns to first and second stage of gas heat. Figure 43 illustrates the
staging with condenser heat both “on” and “off”. For additional
information on condenser heat, refer to page 65.

Il - SEQUENCE OF OPERATION (Function Chart Voltage)

The following chart illustrates gas heat operation. If the unitis less
condenser heat, refer to only the bottom two functions as noted in
chart. The ambient limits and safety controls must close for unit to
function.

cHART (7) GAS HEAT
(DISCRIMINATOR AND CONDENSER HEAT OPTIONAL}

CONDENSER HEAT ON ONj H1 CONDENSER HEAT JOFF
{2nd Stags el 110
burner iocked onN| H2 DISCRIMINATOR JOFF
out} 4.5l IDAMPER RELAY) Tas
ONL H3 {Gas 1) |OFF
31 17
?lDE:‘?Egggn ON 4 H1 DISCRIMINATOR JOFF
61 {DAMPER RELAY) 1o
ON | HZ {Gas 1} JOFF
B 185 Wiring Diagram Rafersnce
ON | JUFF CUCHCHCUCNCERTT
& H3 (Gas 2) 17
Litho L1.5.A 8 712902

Condenser Heat On

1- Compressaor 1 operation energizes K30 which locks out second
stage of gas heat and permits condenser heat. At 6 volts “H1"”
closes to activate condenser heat. No. 1 outdgor fan also stops.
“H1'" opens at 10 volts to shut off condenser heat.

2 - At 4.5 volts "H2’" switch closes to emergize discriminator
{damper relay) and drive outdoor dampers to minimurn position.
"H2"” opens at 8.5 volts.

3 - At 3 volts “H3"" switch closes to actuate the first stage of gas heat.
“H3"” opens at 7 voits to shut off burner.

Condenser Heat Off

1- At 6 volts “H1” closes to energize discriminator (damper relay)
and drive outdoor damipers to minimum position. “H1" is used
only with condenser heat. "H1” opens at 10 volts.

2 - At 4.5 volts “H2" switch closes to actuate the first stage of gas
burner. “HZ apens at 8.5 volts.

3 - At 3 volts “H3" switch closes to activate the second stage of gas
burner. "H3” opens at 7 volts.

IV - SAFETY MONITORING CONTROLS

Although the heating command signal calls for heat, the following
controls affect unit operation.

7 - Description of 88 thru §12.

These switches terminate burner operation when temperatures or
pressures exceed their set points. Refer to "Component’’ section on
page 20 for a detailed description.

2 - Hot Deck Limit (A7)

The hot deck limit {A7) and carresponding thermistor (RT15) monitor
the hot deck temperature to.change the heating command signal at
temperatures above set point. For example if the Lo’ signal from
load analyzer is 2 VDC and asks for full heat, but the hot deck
temperature is already at set point, A7 will raise the command signal
to lower the heating demand.

The limit is factory set at 90°F; however, the setting can be field
changed to either 110°F or 130°F if desired. Refer to Figure 44 to
change setting.

A7 and RT15 do not initiate the heating demand. Figure 26 on page
20 identifies A7.

3 - Time Delays

On gas units with R47950 primary control, DL8 delays entire burner
operation for 5 seconds to prevent lockout due to thermaostat short
cycling. DL9 delays start of second stage gas for 5 minutes. Refer ta
figure 26 on page 20.

V - INITIAL GAS START-UP

A - Leak Checking

Check all piping connections for gas leaks. Use a soap solution or

other preferred means, Do not use matches, candles, flame or other

sources of ignition to check for gas leaks.

Refer to the following procedure to check gas valves:

1- Turn off power to unit so that valve closes and gas pressure is
upstream.

2 - Close manual shut-off valve.

3 - Place a "B" valve (field provided) on downstream side of valve.

4 - Connect a hose from "B" valve to a bottle of water.

5 - Close manual test valve {C.G.A. units only).

6 - Open manual shut-off valve.

7 - Open the “B’" valve and watch for water bubbles, A maximum of
7 bubbles per minute is allowed, based an 1/4” (& mm) tubing. If
more, replace gas valve.
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GAS HEAT OPERATION WITH CONDENSER HEAT ON

Wm \ T A A T _\\
RT4 DISCHARGE HOT DECK A
SENSOR LiMIT @
CONTROL CIRCUIT

MODULE WHENEVER COMPRESSOR 115 RUNNING

= A7 HEATING COMMAND ~"LO"" SIGNAL ki
RT15

HOT DECK etk

SENSOR A9
RoOM =10

ZONE SIGRAL H1 2
SENSOR :‘:a—ﬁ\> e "CONTACTS ARE IN THESE POSITIONS H H3
ews—

CONDENSER 2+ K30-3+
v HEAT K30-2 30-3
ZONE ) NO. 1 LIMIT N (STAGE 1 HEAT) 0 o N.O.
ACTUATOR e JT A CONTROL s iGissrusinio B
B viscrRIMINATOR CIRCUIT

RT13
COLD DECK @ [ZZZZ /3 ENERGIZES THE COIl. OF HEAT RELAY

SENSOR 'HEATING CIRCUIT

signal whan temperatures exceed set point factory set at 90°).
2--Switch “H1." at A9 clgses at & VOC to provide a condenser. heat,
3 With compressor 1 running, TRANSFER RELAY (K30 1) closes to initiste condensar
POWER SAVER heat demand through the thermistor ralay (KY).
ACTUATOR 4— Switch "H2 at A9 closes at 4.5 VDC to energize DAMPER RELAY [KZ6) 0 close

_J cutdoor dampers,
— < e 5—-Switch "H3" at AY closes at 3 VDU 1o energize HEAT 1 RELAY (K28) and start first

stage ot burner. There is no second stage burner operation. 18T 5TAGE
6— At temperatures ahove 767F123.9°C}, the UPPER TEMPERATURE RELAY (K73) BURNER

lecks out first stage of burner
15TA§E 2 _HEAT;

**CONTACTS ARE IN THESE POSITIONS
WHEN COMPRESSOR 115 NOT OPERATING.

o6 (_J_)g pr - . _ -— _— MI ,:
D 1 HOT DECK LIMIT (A7) monitors the hot deck temparature and raises the heating @
$43 & K73

POWER CIRCINT

RT4 DISCHARGE HOT DECK
SENSOR LIMIT

s e WY

e 7

ROOM
SENSOR

ZONE ->.| NO. 1 LIMIT
ACTUATOF A5 | ONTROL
RT13
COLD DECK
SENSOR

K29

M o'scRMINATOR CIRCUIT @ @ o4O

K26 & [777] ENERGIZES COILS OF HEATHELAYS
5 E HEATING CIRCUIT

1--HOT DECK LIMIT {A7) monitors the hot deck temperature and
lowers the heating signal when temperatures excend sel point
{factory set at 90°F),
2—Switch “H1™ at A9 closes at & VDG 1o ernerpize DAMPER RELAY
P%%V_FSA%_%VRER (K28) to close vutdoor dampars.
- 3~ Switch "H2" at A9 closes at 4.5 VDC to energize HEAT 1 RELAY
(K28} and inttiate first stage of burner
= 4—At temperatures above 75°F (239 C), the
UPPER TEMPERATURE RELAY (K73}
lecks out all heat. 157 STAGE 2ND STAGE
5 Switch "H3" at A9 closes al 3 VOC to BURNER BURNER
energize HEAT 2 RELAY (K28} and ac -
tuate second stage of burner. STAGE 1 HEAT RELAY ISTAGE 2 HEAT)

6 DL9 delays second stage for % minutes

GAS HEAT OPERATION WITH CONDENSER HEAT OFF

FIGURE 43
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TABLE 5
GAS PRESSURE VALUES

+PILOT
BURNER LINE PRESSURE REGULATOR MAIN REGULATOR
Btuh Kcalihr. . Natural . Propane G R W E . Natural . Propane
W.C. mm W.cC. W.C, mim w.c. W.C. mnim W, G. W.C. mim w.c.

275,000 69 300 [ 152 4 101 35 88,9
350,000 88 200 & 152 11 279 4 101 3.5 889 9 228
500,000 126 000 6 152 11 279 a4 107 35 88,9 9 228
*700,000 176 400 6 162 11 279 4 101 35 88,9 9 228
850,000 214 200 6 152 11 279 4 101 3.5 88.9 9 228

*(2) 350,000 Burnetrs
1{1) 350,000 Burner and (1) 500,000 Burner.
+Natural Gas Only.

tc%ww'um I.;:!ll ,n .
e ) Twrt A? IS FACTORY JUMPERED
L ook a BETWEEN TERMINALS

N f IR 5 & 6 FOR 90" SETTING.
[ el omErASE T “.m{

HUY DECR HILH LIMIT A¢

i |1
" *

™= TO SET AT 110, REMOVE EXISTING JUMPER
AND CONNECT TO TERMINALS 4 & 6.

TO SET AT 130, REMOVE JUMPER ENTIRELY

FIGURE 44

B - Repeat leak check for each valve. If necessary add jumpers at
terminal strip above burner to open gas valves upstream of valve
being checked.

9 - Remove all jumpers and “B"” valves and restore unit to operating
condition.

B - Start-Up

1- Close main-disconnect switch on unit. Indoor blower and return
air blower (if used) should start.

2 - Open gas supply line valvels} to unit. Open burner manual main
shut-off valve. Open manual pilot shut-off valve.

3 - Perform the heating check-out as instructed in this section. The
primary control may lockout severai tirmes until the air is purged
from gas line.

V1 - GAS PRESSURE

1- Line Pressure - Take the reading on line side of burner shut-off
valve, Refer to Table 5 for pressure. Reading should be taken with
all units operating at maximum firing rate. If high gas pressure,
over 11" w.c. (279 mm w.c.) is supplied to building, a pounds to
inches (kilograms to millimeters) ragulator must be usedto lower
the pressure to the required limits.

2 - Pilot Regulator (natural gas only) - Refer to Table b for setting.
Adjust setting with unit firing at maximum rate.

3 - Main Reguiator - Refer to Figure 40 for location to take reading
and Table % for setting. Take reading and make adjustments with
unit operating at maximum firing range.

VIl - PRESSURE SWITCH SETTINGS (FLA./F.M. UNITS ONLY)
F.I.A./F.M. approved units are equipped with a high pressure and a
low pressure switch. Refer to Figure 40 of this instruction for the
location of switches and to Table 6 for their set point.

TABLE 6
PRESSURE SWITCH SETTINGS
GAS High Low
in.w.c. mm w.c. in. w.c. mm w.c.
Natural 7 177 3 76
Propane 12 304 8 203

Vill - MICRO-AMP READINGS
Check with rmicro-ammeter through jack provided on primary con-
trol {1 each burner). Refer to Table 7 for proper micro-amp reading.

TABLE 7
MICRO AMP READINGS

Burner . Low Fire High Fire
' Btu K_c_al!hr "] Pitot Nat. | Prop. | Nat. | Prop.
275000 | 69300 | 23 | — | — 1 35| -
350,000 88 200 2-3 2-4 e 3-5 3-5
500,000 126 000 2-3 3-5 35 3-5 3-5
*700,000 176 400 2-3 3-5 3-5 3-5 3-5
850,000 214 200 2-3° 3-5 3-5 3-5 3-5

*{2) 350,000 Burners.
1+{1) 350,000 Burner and (1) 500,000 Burner.

NOTE - For pilot readings, close burner manifold shut-off valve to |

hold burner in pilot position.

X - MINIMUM BLOWER HORSEPOWER REQUIREMENTS
Table 8lists the minimum horsepower requirements per size burner
as required by A.G.A.

TABLE 8
A.G.A. MINIMUM H.P. ON BLOWERS
Gaslnpi.lt Miriimum Supply Air Blower | *Minimum Return Air Blower
{Btuh) ). Motar Required Maotor Required

350,000 shp 1-1/2 hp

500,000 5 hp 1-1i2 hp

700,000 7-1/2 hp 3 hp

850,000 LY hp 3 hp

*Return air blower is optional and not required in all applications.

X - HEATING CHECK-OUT USING LOAD SIMULATOR

Connect the load simulator as shown in Figure 45 on page 47. The

following procedure will check the heating logic refays at the load

analyzer module.

1 -If the unit.is equipped with condenser heat and diseriminator,
install & jumper between the 24 VDC {+) terminal and any zone
terminal to provide a cooling demand.

2 - Connect DC voltmeter negative lead to terminal #7 of hot deck
limit (A7) and positive lead to terminal #1 of hot deck limit (A7),

3 - Connect test lights to the heating kogic relays and No. 8 terminal
of TB-C terminal strip. For ease in installing test lights, we rec-
ommend making a harness as shown

4 - Refer to function chart, Slowly rotate load simulatorwhile observ-
ing valtmeter. As the load simulator lowers the heatingcommand
input voltage, the heating logic relays will respond according to
the function chart sequence of operation. Observe test lights to
verify switching action and then check mechanical operation of
unit.

5 - Slowly reverse rotation of load simulator until output voltage
reaches 12. The heating logic relays will open according to the
chart.

€ - Remove jumpers {if used). Disconnect load simulator, test lights
and DC voltmeter from the load analyzer module, Reconnect the
negative and positive wires to the correct 24 VDC terminals.
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FIGURE 45
X1 - BURNER FLAME XN - CLEANING
Check burner flame. Flame should be basically blue with some To clean heat exchange, refer to the following procedure.

yellow . Refer to illustration. 1 - Turn off both electrical and gas power supplies to furnace. {Refer

: to Figure 39 for parts identification for disassembly and reassem-
bly procedures.)

2 - Remove burner access panel from back of unit.

3 - Remowve rear breaching gasket.

4 - Remove flue baffles.

5 - Using a long slender brush, clean flue passages.

6 - Vacuum loose soot particles from each flue passage.

NOTE - If rear breaching is removed, gasket must be replaced.,

X1l - POWER CONSUMPTION

NQOTE - Normal power consumption of the ignition device is 1.7

waltsibour in the standby tode.

XIV - EFFICIENCY RATING

The efficiericy rating of the furnace is a product thermat efficiency

rating determined under continuous operating conditions indepen-
dant of any installed system.
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REPAIR PARTS LISTING
FOR GAS HEATING SECTION

The following parts are available through certified Lennox dealers. When ordering parts include the complete unit modei number listed on the
A.G.A. rating plate. Example — DMS4-275-350.

KEY NO. PART NAME KEY NO. PART NAME
1 Heat Exchanger N Limit Control
Flue Baffle 32 Fan Control
Rear Breech Gasket 41 Gas Valve
Rear Breeching 42 Manual Gas Valve
6 Vestibule Panel #1 43 Gas Valve
7 Vestibule Panel #2 Operator
Comb. Chamber Gasket Body Valve
Flue Extension Gasket 44 Gas Valve
Extension #1 & #2 (Alurinized) Flue 45 (Gas Valve
Extension #1 & #2 (Vit) Flue 46 Gas Valve
Vent Cap Pkg. 47 Manual Gas Valve
Quter Flue Liner 48 Manual Gas Valve
Inspection Plug 49 Manual Gas Valve
9 Nipple Orifice 50 Manual Gas Valve
10 Nipple Orifice 51 Pressure Regulator
12 Limit Control Bracket 53 Pressure Regulator
13 Limit Control Bracket Pressure Switch
15 Blower Assy. Comb. Air 54 Pressure Regulator
16 Burner
30 Limit Control
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ELECTRIC HEAT

I - ELECTRIC HEAT SECTION
Figure 46 identifies the electric heat section for -185, -205, -275, -300, TABLE 9
-360 units and Figure 47 identifies the -415, -600.

TOTAL NUMBER ELEMENTS PER SEQUENCER SWITCH
Il - HEATING CAPACITY ELEMENTS 1 hz 3 Ha HS
Table10lists the number of elements available and gives the corre-
sponding Btuh value based on the voltage. 3 142 112 1 1
In addition to the A8 load analyzer module, an A10 electric heat 4 e 112 1 2
sequencer is used to step the elements. The A10 responds to the 3 12 112 1 2 1
same heating command signal as the A10; so consequently, the & 112 142 1 2 2
heating logic relays function the same. Table 9 lists the number of 7 112 12 1 Z 3
elements controlled by each switch of the A10, 8 1/2 112 ! 2 4
NOTE - A75KW Joad (112 of elernent #1)}is connected to sequencer 9 142 172 1 2 5
switches H! and H2. 10 1z 112 1 3 2
-185, -205, -275-300 AND -360 SERIES ELECTRICAL CONTROL BOX
k1) {k36) iK37; K3g Kad Q (x17
ME® @ @
: S W 8 W 4 ; - o— ;
e D I o JU a0 w N
“m {1 RN " i "@
z JNNTE] Rt I N
%3 A0 R L E.._%Q (Slu:-(@ (s G‘@ 15-9 7) ’(;)
L ! i (T3 WMM.FW ’ .
" 1k : m - s ) ! X
e - ST LENI
- ‘-\‘ ﬁ H L K__ N e L _éw_}’
(150 1" & N JHCE I E‘—E{"‘ﬁ H
i o Q(V'.a/ .
@
cmcH—
[KEV DESCRIPTION (fe Y782
cMC1|clock timer [KEY DESCRIPTION S
DL7 relay - blower dly (smoke detaction) hI:I”Em elament - elec. heat KEY | DESCRIPTION
{DM54 Only) HE1 | elemaent - elec. heat (stage 1 only) S4 relay - overload main blower
A10 |module-elec. ht. load sequen. {DMS4) 177" T contactor - RA. blower S13 | switch - door interlock
_F (1} Jfuse - compressor 1 K19 |relay - shutdown {smoke detector) 514 |limit safety
F {2) Yfuse - compressor 2 K33 | contacter - element 1 {stage 1) 515 [limit - hi
F (4) fuse - compressor control K34 |contactor - element 1 {stage 2) SW1_|switch - disconnect
F (5) lfuse - ransformer K36 |relay - discrim. H1 TB-F_|block - terminal (F) (readout)
F (8) [fuse - element #1 o] 1637 Trelay - discrim. H2 TB-G | block-terminal (G}{RVZ1 Only)
F {9} Jtuse - element #2 K38 |relay - discrim. H5 TB-Z | block - terminal_(Z) room sensor
F {10} fuse - element #3 K39 | contactor - slement 2 3 fuse block - compressor
E{Qlfuse - element #4 K40 | contactor - element 3 4 fuse block - compressor control
IE {12}l fuse - element #5 K41 | contactor - element 4 5 fuse block - inverter (RVZ1 Only)
F {13} fuse - element #6 K42 | contactor - element 5 7 fuse block - transformeriRVZ1 Only]
F (14)]fuse - element #7 Ka3 | contactor - element 6 8 fuse block - compressor
F18  |fuse - inverter (RVZ1 Only) K44 | contactor - element 7 9 fuse block - electric heat
F19 fuse - 2 KVA transtormer secondary | [kag relay - elament 7 delay 11 heater - overload main blower
{RVZ1 Only) s
K51 Lrelay - discrim. latch 15 buss bar

FIGURE 46
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CMC1]clock timer fﬁx DESCRIPTION -
L7 |relay - blower diy {smoke detection} ] [HE | element - electric heat
{DMS4 Only) JHE? | element - elec. heat (stage 1 only)

Al10 Imodule - elec. ht. load sequencer K17 |contactor - R.A. blower KEY DESCRIPT‘ON

F (1) |fuse - compressor 1 1k19_ I relay - shutdown {smake detector) R1 night blower control RVZ1 Only
F {2) |fuse - comprassor 2 K33 lcontactor - element 1 (stage 1) 54! relay - overload main blower

F (3) |[fuse - compressor 3 K34 |contactor - element 1 (stage 2} S5 relay - overload R.A. blower

F (4} |fuse - compressor control 136 __ ) relay. - discrim. H1 513 | switch - door interlock

F (5) [fuse - g_ra_n_sformer K37 refay - diserim, H2 S14 limit - safaty

F (8) |fuse - element #1 K38 relav d|scr|m H5 515 | limit - hi

F {9} |fuse - element #2 K39 contactor - slement 2 SW1 | switch - disconnect
IF (10} lfuse - element #3 K40 | contactor - element 3 s L1B-E_| block - terminal (F} (readout)
[F.(11}]fuse - element #4 K41 _| contactor - element 4 TB-G | block-terminal {G) (RVZ1 anly)
IF {12)}fuse - elamant #5 K42 | contactor - element 5 TB-Z_| block - tarminal (Z) room sansor
F (13)}fuse - element #6 K43 | contactor - element & 3 fuse block - compressor

F (14)]fuse - element #7 |1K44 | contactor - element 7 a4 fuse block - comptessar control
F {15} ]fuse - element #8 K45 ! contactor - element 8 5 fuse block - inverter(RVZ1 only)
F {16){fuse - element #9 K46 | contactor - element 9 7 fuse block - transformer (RVZ1 only}
F (1]_") fuse - -alament m@& - K47 | contactor - element 10 g9 | fuse block - electric heat

F18 {fuse - inverter (RVZ1 Only) K49 | relay - element 10 delay 1 heater - overload main blower

fuse - 2 KVA transformer secondary | |KS0 | relay - element 7-8-9 delay 12 heater - overload R.A, blower

F19 | (rvz1 Only) K51 | relay - discrim. latch 15 | buss bar

" FIGURE 47
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TABLE 10

ELEGTRIC HEAT RATINGS
Elements Volts Input 208V 220/240V 440/480V 550/600V
KW Input 33.8 37.7/45.0 37.7/45.0 37.7/45.0
*3 Bruh Qutput 115,300 128,000/153,500 128,000/153,500 _.128.000/153,500
Kcalihr, Qutput 29 055 32 756/38 682 32 256/38 682 32 25638 682
KW Input 45 0 50 K600 50.5/60.0 50.5/60.0
4 Btuh Output 153,500 169,800/204,600 169,800/204,600 169,800/204 600
Kcal/hr. Qutput 38 682 42 790/51 559 42 790/51 559 42 790/51 559
KW |nput 56.3 63.0/75.0 63.0/75.0 63.0/75.0
5 Btuh Cutput 191,800 212,300/255 800 212,300/255 8OO 212,300/255,800
Kcalfhr. Qutput 48 334 53 499164 462 53 499/64 462 53 499/64 462
KW Input 67.5 75.6/90.0 75.6/90.0 75.6/90.0
6 Btuh Output 230,200 254 700/306,900 254 700/306,900 254,700/306,900
Kealihr, Output 58 010 64 18477 339 64 184/77 339 64 184/77 339
KW Input 788 88.4/105.0 8841050 88.4/105 0
7 Btuh Output 268,500 297,000/358.000 297,000/358,000 297.000/358,000
Kcalhr. Qutput 67 662 74 844/90 216 74 844190 216 74 844/90 216
KW Input 90.0 101.0/120.0 101.0/120.0 101.0/120.0
8 Btuh Output 306,900 339,600/409,200 339.600/409,200 339, 600/409. 200
Kcalihr, Qutput 77 338 85 579/103 118 85 579,103 118 85 579/103 118
KW Input 101.3 ~ 113.6/135.0 113.6/135.0 113.6/135.0
19 Btuh Output 345 300 382,100/460,400 382 100/460,400 382,100/460,400
Keabhr. Qutput 87 016 96 289i116 021 96 289/116 021 96 289/116 021
KW Input 1125 126.1/150.0 126.1/150.0
+10 . Btuh Output 383,600 - 424 500/511,500 _424,500/511,500
Kcal/hr. Output 96 667 106 974/128 898 106 974/128 898

|+ 1852751300360 units only.
T -415/600 units only.

Wl - FUNCTION CHART

The following chart iliustrates electric heat operation. The "H1""
switch at the A9 brings on condenser heat {if used) while the "H"
switches on A10 control element stepping.

CHART @ ELECTHIC HEAT
[DISCRIMINATOR AND CONDENSER HEAT OPTIONAL)

CONDENSER HEAT ON H1 A9 OFF
Optionall ™ g} {10
ON  H1A10(Stage 1)y OFF
DISCRIMINATOR 55} 75 DISCRIMINATOR
“ON" ONHZ - A10,0FF
: “OFF
4 75’(Stage 2?' 575
H3 - A10 {Stage 3} JOFF
L]
Ha A10 (Stage 4| J OFF
la7s
H5 - A10 (Stage 5) OFF
105
B-71 28D
Winng Diayram Secton Rafarence CRICRCI0 Litha U.S.A,

1 - If the unit has condenser heat, the “H1" switch on the A3 load
analyzer module closes at 6 volts to actuate condenser heat {pro-
viding that compressor #1 is operating). The switch opens at 10
volts to shut off condenser heat.

2 - At5.5 volts the "H1"” switch on A10 sequencer ¢loses to bring on
the first step of electric heat. The switch opens at 7.5 volts to
de-energize the first step.

3 - The remaining four switches at the A10 sequencer actuate and
de-energize their heating elements at the voltages indicated on
the function chart.

4 - The discriminator (if used} is activated by the closing of “H2"
switch at 4.76 volts or “H5" switch at 2.5 volts to driveoutdoor air
dampers to minimum position. The discriminator remains acti-
vated until the “"H1” switch at load analyzer modute opens at 10
volts or until the "H5" switch at A10 opens at 10.5 volts. For
detailed information of electric heat with discriminator, refer to
“"Sequence of Operation” within this section.

IV - SEQUENCE OF OPERATION

In addition to the A9 and A10 modules g number of relays and limit

controls affect electric heat operation. Figure 48 itlystrates a control

chart for a ten element unit.

A - Condenser Haat {if used)

On the initial heating demand, condenser heat is utilized first before

strip heat. After “H1” closes, K9 switches the thermistors into con-

denser heat. Compressor 1 must run, however, before the heat can
be reclaimed.

B - Disciminator (if used)

After “H2” closes, the discriminator option closes the outdoor

dampers to terminate power saver. Cooling requirements are satis-

fied with mechanical cooling and compressor 1 is energized.

The following sequence details the discriminator functions with

elactric heat:

1-As "H2" on A10 closes, discriminator H2 relay (K37} energizes
both damper relay (K26) and discriminator latch relay (K51). The
outdoor dampers close.

2 - The K51 latching circuit then transfers K26 control on to dis-
criminator H1 relay {K36). The outdoor dampers remain closed
until “H1"" contacts on AS open.

3 - As “H5" on A10closes, discriminator HS relay (K38) takes control
of K26 and keeps outdoor dampers closed until “H5" opens.

C - Limit Controls and Door Inteflock

The door interlock switch (S13) assures that element access panel is

in place before electric heat can energize. The hi limit control (S15)

stops all electric heat when temperatures exceed the fixed setting.

Each element is equipped with a safety limit {514} which must be

manually reset. Figure 49 demonstrates how to reset this back-up

limit.

D - Hectric Heat Lockout

The electric heat lockout relay (K35} de-energizes all the elements

except no. 1 whenever compressor no. 1 is running. This relay thus

balances the load between electric elements and compressors to
prevent sverloading the main switch.

E - Sequence Relay

The sequence telay (K70) is.energized by the blower proving switch

{S31). it tarminates electric heat whenever the supply blower is off. It

provides a seguenced start of electric heat.
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C - Hot Deck Limit
The hot deck limit {A7) and corresponding thermistor (RT15) monitor
the hot deck temperature to change the heating command signat at
temperatures above set point. For example if the Lo’ signal from
load analyzer is 2 VDC and asks for full heat, but the hot deck
temperature is already at the limit set point, A7 will control the
command signal to maintain the hot deck temperature at the set
point.
The limit is factory set at 90°F; however, the setting can be field
changed to either 110°F or 130°F if desired. Refer to Figure 50 to
change setting.
A7 and RT15 do not initiate the heating demand. Figure 26 on page
20 identifies A7.

V- INITIAL ELECTRIC HEAT START-UP

1 - Close main disconnect switch on unit. Indoor blower and return
air blower {if used) should start.

2 - Perform the heating check-out as instructed in this section.

3 - Provide a full heating demand to energize all the elements. Using
a clamp-on ammeter, check amperage draw of each wiring lead

WM
[ IRSF TS

FTOMURMCER LM an

A7 IS FACTORY JUMPERED
BETWEEN TERMINALS
5 & 6 FOR 90° SETTING.

NG CEOK L LM s

L LR ” e

TO SET AT 110, REMOVE EXISTING JUMPER
AND CONNECT TO TERMINALS 4 & 6.

S

TO SET AT 130, REMOVE JUMPER ENTIRELY

FIGURE 50

from the heater contactors to the heater elements. All leads
should measure approximately the same amperage draw. If so,
all heater elements are oparating satisfactory. If a wiring lead
does not register a reading, it indicates that the element is not
operating and should be checked.

Vi - HEATING CHECK-OUT USING LOAD SIMULATOR

Connect the load simulator as shown in Figure 51 on page 54. The

following procedure will check the heating logic relays at the load

analyzer and sequence modules,

1 - if the unit is equipped with condenser heat andfor discriminator,
install a jurnper between the 24 VDC {+) terminal and any zone
terminal to provide a cooling demand.

2 - Connect DC voltmeter negative lead to terminal #7 of hot deck
limit {A7) and positive lead to terminal #1 of hot deck limit (A7).

3 - Connect test lights to the heating logic relays and No. 6 terminal
of TB-D terminal strip. For ease in installing test lights, we rec-
ommiend making a harness as shown.

4 - Refer to function chart. Slowly rotate load simulator while observ-
ing voltmeter. As the load simulator lowers the heating command
input voltage, the heating logic relays will respond according to
the function chart sequence of operation. Observe test lights to
verify switching action and then check mechanical operation of
unit.

5-Slowly reverse rotation of load simulator until output voltage
reaches 12, The heating logic relays will open accotding to the
chart.

6 - Remove jumper {if used). Disconnect load simulator, test lights
and DC voltmeter from the load analyzer module. Reconnect the
negative and positive wires to the correct 24 VDC terminals.
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HOT WATER AND STEAM HEAT

|- HOT WATER AND STEAM HEAT SECTIONS

Figures B2and 53 illustrate the hot water and steam sections.
The motorized valve is securad to a support bracket for shipping.
Remove the two bolts as shown.

MOTOR . .
e a |
REMOVE TWO BOLTS SECUHRING - CLINKAGE |
i MOTOR TO SUPPORT BRACKET
I pdiyd -
Ly T e ‘| ‘
" AW BLEED VALVE i
i
- THREE way

VALVE

<7 DRAIN VALVE
" AUXILARY CIRCULATORY PUMP

\/ -~ ""HOT WATER HEAT SECTION
' FIGURE 52

AEMOVE TWQ BOLYS SECURING — - |
MOTOR TO SUPFORT BRACKET

AR BLEED VAIVE

 FREEZESTAT

-\[

STEAM HEAT SECTION

FIGURE 53

I - FUNCTION CHART
The following chart illustrates hot water and stearn operation,

criminator which drives outdoor air dampars to minimum posi-
tion. The switch opens at 10 volts.

3 - At 7 volts or higher there is no flow through coil.

4 - The valve modutates open upon a voltage decrease and is fully
open at 4 volts,

il - SEQUENCE OF OPERATION

In addition to the A9 module other controls affect unit operation.
A - Freezestat

The freezestat thermostat (S40) energizes the freezestat relay (K53)
at coil manifold temperatures below set point and opens the valve
and runs optional pump motor to prevent freezing.

C - Hot Deck Limit

The hot deck limit (A7) and corresponding thermistor (RT15) monitor
the hot deck temperature to change the heating command signal at
temperatures above set point. For example if the “Lo" signal from
load analyzer is 2 VDC and asks for full heat, but the hot deck
temperature is already at the limit set point, A7 will contral the
command signal to maintain the hot deck temperature at the set
point.

The limit is factory set at 90°F; however, the setting can be field
changed to either 110°F or 130°F if desired. Refer to Figure 54 to
change setting.

A7 and RT15 do not initiate the heating demand. Figure 26 on page
20 identifies A7.

S o
LIMU CONTROLLER 3

ELOKOMIZER Lt 4

Wi e " Teoel
bW e A7 IS FACTORY JUMPERED
ity BETWEEN TERMINALS
A LR 5§ “ ;:u:' 5 & 6 FOH 90" SETTING.
HOY DELK !{lliH Limit &P
WO MRERaE T T gy

~= T SET AT 110, REMQVE
. EXISTING JUMPER AND CONNECT
- i TO TERMINALS 4 & 6.

TO SET AT 130", REMOVE JUMPER ENTIRELY

CHART HOT WATER OR STEAM
N OFF
or H1 CONDENSER HEAT '
1
¢ 10
1 H1 DISCRIMINATOR OrF
| ICLO‘SED
6 10
OPEN
a1,
ta
VA‘- {3 Wining Diagram Saction Reterencge C11/C12
1 1
4 7
Litho US. A, B-7130D1

1-Switch “H1" on.A9 controls condenser heat and load dis-
criminator operation. The command signal from the “LO’" termi-
nal controls valve madulation.

2 - At 6 volts "H1" closes to energize condenser heat and load dis-

FIGURE 54

IV - CHECKING VALVE

A - Hot Water Coil

1- Close main disconnect switch on unit.

2 - Remove wire from terminal #1 on A7 to valve motor. Put jumper
across C and F terminals on motor. Motor should rotate clockwise
lifting valve stem. Refer to Figure 55.

a - At end of stroke, notch in motor shaft should be down, but at
an angle 10° to right of vertical,

b - The motor should be free to run its complete stroke.

¢ - With the valve in this position, the by-pass line is open and
flow to the coil is closed.

3 - Remove the jumper installed in step 2. Motor shaft should rotate
counterclockwise, lowering valve stem. Refer to Figure 56.

@ - At end of stroke, notch in motor shaft should be up, but at an
angle 10° to right of vertical.

b - With the valve in this position, the by-pass line is closed and
water will flow through the coil.

4 - Remove jumper from terminals C and F on motor. Reconnect wire
to terminal #1 on A7.
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BYPASS OPEN / NO FLO THROUGH COIL

TOP ROLLER
- CAM
T
BOTTGOM HOLLER—/ ' I Approximate 1/32" gap
between ¢am and bottom
roller
COIL T j?—’r
b oo e S g OUT
1
1
L IWAY VALVE
-1
PUMP,!

BYPASS QOPEN
« ()1 T@ET

NO FLO THROUGH COIL
© FIGURE 55

VALVE CLOSED / NO FLO THROUGH COIL

Approximate 1/32" gap
between cam and top
roller

BOTTOM ROLLER— 1 | J

colL e
e - [N
: MWAV VALVE
STEAM TRAP
F— - —&= OUT

NO FLO THROUGH COIL

FIGURE 57

BY-PASS CLOSED/FLO THROUGH COIL

Approximate 1/32" gap
between cam and top
roller —.

TOP ROLLER

VALVE OPEN / FLO THROUGH COIL

TOP ROLLER

CAM
iy _— CAM
_.', i
" e R et . -
BOTTOM ROLLER : 1]
BOTTOM ROLLER I
CoIL = T F
. - e QUT cOIL k! —F
r4‘l 3WAY VALVE -t = R - IN
r S 4 =
PUMP | BYPASS CLOSED % 2 WAY VALVE
]
- IN STEAM TRAP
FLO THRQUGH COIL ..___,| B QUT
FIGURE 56 FLO THROUGH COI

B - Steam Coil Lo olL I

1- Close main disconnect switch on unit. FIGURE 58

2 - Rermove wire from terminal #1 on A7 to motor valve. Put jumper following procedure will check the heating logic relays and the “"LO"™

across C and F terminals on motor. Motor shaft should rotate signal at the load analyzer module.
counter clockwise, lowering valve stem. Refer to Figure 57. 1 - Ifthe unit is equipped with condenser heat and/or discriminator,

a - At end of stroke, notch in motor shaft should be up, but at an
angle 10° to right of vertical.

b - With the valve in this position, the valve is closed and flow to 2-

the coil is closed.

3- Remove the jumper installed in step 2. Motar should rotate 3-

clockwise lifting valve stem. Refer to Figure 68.

a - At end of stroke, notch in motor shaft should be down, but at 4-

an angle 10° to right of vertical.
b - The motor should be free to run its complete stroke.
¢ - With the valveinthis position, the valveis open and steam will

flow to the coil. 5-

4 - Rerriove jumper from werminals C and F on motor. Reconnect wire

to terminal #1 on A7 6 -

V - HEATING CHECK-OUT USING LOAD SIMULATOR
Connect the load simulator as shown in Figure 59 on page&7. The
Page b6

install a jurmper between the 24 VDC {+) terminal and any zone
terminal to provide a cooling derrand.

Connect DC voltmeter negative lead to terminal #7 of hot deck
limit (A7) and positive lead to terminal #1 of hot deck limit (A7).
Connect test lights to the heating logic relays and No. 6 terminal
of TB-B terminal strip.

Refer to basic function chart. Slowly rotate load simulator while
observing voltmeter. As the load simulator lowers the heating
command input voitage, the heating logic relays will respond
according to the function charts sequence of operation.

Slowly reverse rotation of lcad simulator until output voltage
reaches 12. “"H1"” and ""H2" will open dceording to the chart.
Remove jumper {if used). Disconnect load simulator, test lights
and DC voltmeter from the load analyzer maodule. Reconnect the
negative and positive wiras to the tcorract 24 VDC terminals.
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POWER SAVER AND DISCRIMINATOR

| - POWER SAVER SECTION
Figure 60 illustrates power saver operation and identifies dampers.
A 275 series unit with smoke detection is shown.

FRESH AIR INTAKE

EXHAUST AIR DAMPER

[DMSE4-275 lllystrated)

FIGURE 60

Il - POWER SAVER OPERATION
A - Power Saver
Units with powar saver use outside air for free cooling. During power
saver operation, the outdoor air dampers open and the return air
dampers close. The return air is exhausted outside. On nite setback
the outdoor dampers remain in the fully closed position.
The power saver may be ordered less controls with the dampers
linked for manual operation.
B - Power Saver Actuators
1-Units Less Smoke Detector
One actuator controls outdoor and return air damper operation.
These dampers open and close in reverse relationship to each
other. Qutside air dampers are closed at 14 VDC and open at 17
vDC.
2 - Units With Smoke Detectors
Two actuators contro! outdoor and return air damper modula-
tion. The actuators work in reverse relationship to each other
during normal power saver operation.
The outdoor damper actuator is direct acting. Return air dampers
are open at 14 VDC and closed at 17 VDC.
With the prasence of smoke, the blowers and dampers are con-
trolled by 1 of 4 options as desgribed in Figure 19 on page 13. For
additional information on the smoke detectors, refer to page39.
C - Discriminator
The discriminator option is used with power saver and condenser
heat. It drives the outdoor dampers to minimum paosition when the
number 1 compressor requires less energy to use than what is
otherwise nesded to heat the hot deck. An “H"’ switch at the lcad
analyzer module activates the damper relay {K26) to initiate
discriminator operation. This will occur on a demand of 15 KW for
electric heat, first stage heat demand for gas heat and 30% of the
heat demand. for hot water and steam_heat. Without outside air,
cooling needs must be satisfied with DX cooling so the unit can take
advantage of condenser heat. Refer to Figure 26 on page 20 to
identify K26.
D - Overriding Limit
The no. 1 limit controller (AS} and cold deck power saver thermistor
{RT13) modulate the putdoor air dampers to maintain a 50°F{ 10°C )
cold deck temperature. For example if the “HI”" signal from load
analyzer module is 17 VOC and asks for open outdoor dampers but

the cold deck tempaerature is. already 50°F, A5 will drop the signat
to 14 VDC to maintain minimum position.

ASandRT13do notinitiate the cooling demand. Figures 25and 26on
page 20 identify the controls.

) - Function Chart

CHART POWER SAVER
OPEN
MINIMUM A
POSITION
I
14 17 Wiring hagram Section Referance F1iF2
Lithe US.A #1am

1 - The command signal from the “HI"" terminal controls actuator(s)
operation and subsequent damper modulation. The reading is
taken at A5 to reflect cold dack effects on the signak.

2 - At 14 VDC the outdoor dampers are clased. Minimum position is
approximately 15 VDC.

3 - The outdoor dampers modulate open with a voltage increase and
are fully open at 17 VDC.

IV - POWER SAVER CONTROLS

Once the command signal initiates a cooling demand, saveral coti-

trols affect power saver operation.

1 - Enthalpy Contral
The enthalpy control {S18) senses both temperature and humid-
ity or heat content of the outside air. When the heat content rises |
above the control set point, the outside dampers close to &
minimum position. Refer to Figure 28 on page 22 for location.

2 - Morning Warm-up Control (S16)
The morning warm-up control holds outside dampers at closed
position until the return air temperature has risen above 70°F
(21,1°C). Refer to Figure 28 on page 22 for location.

3 - Power Saver Delay
The power saver includes a delay circuit (K75, K76 & D110} which
holds the outdoor dampers closed for a period of 3 minutes after
compressor 1 starts. This assures a load on compressor 1 and
permits the cooling circuit to stahilize before the ocutdoor damp-
ars are permitted to open. Refer to Figure 26 on page 20 for
locations.

V - ADJUSTMENTS

A - Linkage Adjustment Without Smoke Detector

1 - Remove the lead from terminal TR at outdoor actuator to drive
outdoor dampers closed and return air dampers open. Adjust
each individual damper blade separately. Refer to Figure 61 for
-185, 205, 300 & 360 units or Figure 62 for -415 & 600 units.

2 - Reconnect the lead to terminal , Connectleads from 24 VDC term-
inals at A9 load analyzer to outdoor actuator as dictated in Figure
63. Qutdoor dampers will open and return dampers will close.
Adjust each individual damper blade separately.

B - Linkage Adjustment With Smoke Detector

1 - Disconnect the lead from terminal TR at outdoor actuator to drive
outdoor dampers closed. Adjust each individual damper blade
saeparately.

2 - Disconnect the lead from terminal at return air actuator to drive
return air dampers closed. Adjusteach individual damper blade
separately.

3 - Recannect leads at both actuators.
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C - Enthalpy Control

The recommended set point is “"A". If power saver ig allowing air
which is too warm or too humid to enter system, control may be
changed to a lower set point. Refer to Chart A.

CHART A

CHART
CURVE

CONTRQL PCHNT

AT 50% RH

°F

T

73

22,4

200

83

17.2

Ditimip

F

148

132.2)

80 T0 B8O 80
DAY BULB TEMPERATURE — OF {9¢)

D - Minimuom Positioner

Adjust minimum positioner with outside dampers at minimurm posi-
tion. Turn setting on enthalpy control to 'D”. Pull lead of terminal
C and adjust minimum positioner control starting from damper
closed position untit desired minimum position is obtained. Recon-
nect lead. Rotate screw clockwise to open dampers or counter
clockwise to closed dampers. Refer to Figure 64 for actuator. See
Chart B for percentage of fresh air versus dimensional opening of
blade at system static pressure.

IMPORTANT - After adjustment is completed, return enthalpy con-
trol to its normal setting.

L e b WE

Connect loads ax shawn from Tead

Analyser module To POWer Saver actuaatos
B v oo are A MRS T APt position
Heconnart laad 1o wrnnnal POW}%&%}!E%;&;UATOR
FIGURE 63
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CHART B

V1 - POWER SAVER CHECK-OUT USING LOAD SIMULATOR
*Excess of return duct resistance aver return air blower capacity Connect the load simulator as shown in Figure 65. Do not impose a
60 {refer to Air Balancing Section) simultaneous heating demand as the following checks are made.
S 1 - Connect DC voltmeter negative lead to 24 VDC {—} terminal and
positive lead to terminal #1 on A5 limit controlier to obtain cool-
ing command signal.

2 - Refer to function chart. As the simulator raises the coaling com-
mand input voltage, the power saver actuator(s) willi modulate
according to the function chart.

3 - Slowly reverse the rotation of load simulator until gutput voltage
recedes to 12VDC. The power saver actuator(s) will close accord-
ing to the chart.

4 - Disconnect ioad simulator and DC voltmeter. Reconnect the (+)
wira which runs from terminal strip TB-Z to 24 VDC terminal at

A9 module.

IMPORTANT - Cold deck thermistor (RT13) must be sensing 50°F or

above for this check to function. If RT13 is sensing temperatures

below S0°F, the limit controller {A5) will hold outdoor dampers at
mintmum position.

PERCENTAGE OF OUTSIDE AIR
8 8

)
[=]

L OUTSIDE ATR.&
ALy AT

10

0

1/2 1 11/2 2 212 3
(12,7) (25} (38,1} (50} {655) (76}
OUTSIDE AIR DAMPER BLADE OPENING — X" (mm}

DC VOLTMEVER

S/ ca H3_ 2
IMPORTANT - DISCONNECT THE [j;r—[}—l:i] Mm
ROGM SENSOR LEAD FROM

ZONE TERMINAL BEFORE CON-
NECTING GREEN WIRE

i

e 01 i s comenonien

HONEYWELL 1 234586 78 310112 | | HCOHDMIER NI a8
LOAD SIMULATOR T
N ———. [] I] l] [l ” I] [1 D n [] iy ;i:“?
24 VAC 24 VDC GOLRDLEK LUW (W) Ak
. S,
1 Ak NN
k) W= T DR o o &7
" DMS4-800 LOAD ANALVZER N i ! o M !=
POWER SAVER CHECK MOBDULE SHOWN S ‘
USING LOAD SIMULATOR Ve — \I
BLACK I
iy - |
. - R avec M1
FIGURE 65
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REFRIGERANT COOLING
| - REFERIGERANT COOLING SECTION

A - Compressor Compartment Identification and Figure 68 (600 units) for compressor compartment identifica-
Refer to Figure 66 {185, 205, 300 & 360 units), Figure 67 {415 units) tion.

20

FIG

..300 & 360 UNITS

URE 66

FIGURE 67
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B - Refrigerant Circuiting

There is an individual refrigerant circuit for each compressor in the 69 (185, 205, 275, 300 & 360 units). Figure 70 (415 units) or Figure 71
unit. These circuits are numbered for identification. Refer to Figure (600 units) for refrigerant circuit schematics.

-185, 205, 275, 300 AND 360 UNITS

FIGURE 69
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FIGURE 70

el -600 UNITS

FIGURE 71
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Il - REFRIGERANT CONTROLS

A - Compressor Protection

Each compressor is protected by a high pressure switch (S32), a low
pressure switch (534} and a low ambient cut-out thermostat (533). In
addition 8 and 11 ton compressors use an internal cut-out thermo-
stat (536} and overload motor protection while the 15 ton compres-
5015 use inwinding thermistors with a protection module {(A1-3}, If
the inwinding sensors lockout, allow one hour for protection to reset.
Figures 72 and 73 show the location of these controls and Table 1
lists the various set points.

B - Hot Gas By-Pass

The no. 1 refrigerant circuit includes hot gas by-pass to prevent
avaporator coll freeze-up during periods of reduced capacity. The
hot gas by-pass valve opens when no. 1 circuit suction pressure
drops to 58 psig (4.1 Kgicmz?). The L6 two speed compressor is
equipped with an additional sclenoid valve which permits hot gas
by-pass operation only during low speed.

The hot gas system is also equipped with a manual main shutoff
valve that must be closed to check refrigerant charge. Figures 69, 70
and 71 identify the hot gas components.

S _
-415, & -600 SERIES

KEY DESCRIPTION KEY DESCRIPTION KEY DESCRIPTION
1 Evaporator Coil 7 Tank Accumulator HR& | Tharmal Electric Expansion Valve
2 Condenser Coil ' 8 2nd Stage Distributor RT9 | Normal Thermistor
3 | 1st Stage Distributor 9 | 2nd Stage Expansion Valve RT10 | Condenser Heat Thermistor
4 Drier ' 10 | 3rd Stage Distributor RT11) Normal Thermistor
5 | Service Valve " 11 ] 3rd Stage Expansion Valve - LRBT12 | Condenser Heat Thermistor
6 Fusable Plug HR5 | Thermal Electric Expansion Valve

EVAPORATOR SECTION

FIGURE 74
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C - Condenser Heat N - COOLING SEQUENCE {Function Chart Voltage}

1- A heat demand initiates the condenser heat cycle if no. 1 com- The following sections exemplify the cooling command signal for
pressor is operating. A condenser heat demand energizes the each size unit. Keep in mind that although the cooling signhal may
thermistor relay {K9) to switch from the normal thermistors lo- indicate a cooiing demand, the ambient limits and safety controls
cated on evaporator coil suction line to the suction accumulator must be closed to begin compressor operation. The cold deck limit
thermistors. {AB) and correspoanding thermistor (RT14) monitor the cold tempera-

2 - This thermistor transfer opens the expansion valve and allows ture to change the cooling command signal at temperatures below
refrigerant to flow into the accumulator. At this point a coil lo- set point, Example: [fthe “HI” signal from the load analyzeris 22 VDC
cated in the hot deck now becomes the condenser ard the heat and asks for cool, butthe cold deck temperature is already atthe limit
which was previously expelled to the outside is added to the hot set point, A6 will control the command signal to maintain the temp-
deck. Figure 74 identifies the thermistor and expansion valves. erature at the factory set point of 55",

3 - Figures69, 70 and 71 illustrate the piping for condenser heat. A - Chart 2 DX Cool-185-205-275

4 - A pressure switch (S1) automatically starts the condenser fan if
the head pressure exceeds switch setting. CHART @ DX COOL -185 -205 -275

D - Overriding Limit Controls oFF oN

The no. 2 limit controt (A6) and RT14 cold deck sensor generate an L €2 (Comp. 2} |

ovérriding signal based upon the A9 “HI” signal and the cold deck |

temperature. A cold deck temperature fall causes a corresponding 1 w
voltage decrease through RT14 and A6. This limit signal does not
initiate the coolingcommand but doesdecrease thecooling signai to OIFF €1 tGomp. 1) OIN
turn off the compressars when the cold deck temperature falls below | ’ 1
set point, Figure 75 illustrates the interrelationship between the 135 185
averriding controls and the rest of the cocling control system.
Wiring Diagram Section Raference A1
LE‘"‘" USA B 712402

I]=m;,,CHmE ~ -600 ILLUSTRATED WITH CONDENSER HEAT

A8 A{_ @ e CONTROL CIRCUIT - =5
541 COOLING \ c2
ZONE SiENAL O\{Q SIGRAT
ROOM l mwwm:—?‘: >
SENSO LOAD . ]

ANALYZER
MODULE ~ COMPRESSOR COMPRESSOR
SAFETY SAFETY
SAFEY
42 & K72 CONTROL CONTROL
] DELAYS
L 3 @ DL |DELAYS DELAYS DLe .
S—— Q
AT13 COMPRESSOR
AN COLD DECK a SAFETY
POWER SAVER | = CONTROL
THERMISTOR | °
T T oeiavs
3 le\l,s
43 & K73 DELAY
e COMPRESSOR

NO. 2 NO. 3
COMPRESSOR COMPRESSOR

NO. 1
LiMiT
CONTROLLER

DELAYS 2 SEC.

POWER SAVER
ACTUATOR RT14
COLD DECK
DX COOL
THERMISTOR

1 COLDDECK LIMIT {S41} shuts oft DX vouling whenpever the deck lemperature drops
helow 42°F (5.5 C). Closes on rise {approximately 5/°F)

2 LO TEMPERATURE RELAY (K74 ternminates compressot 1 whan oitdoor tem

perature drops below set point {ady. 10°F to 40F),

Caomprassor safety controls prevent compressar operalian under barmful condi-

tionhs

DL delays comprassor 1 for 3 minutes

5 “C1” & "C4" close at 185 VDC to bring on Hi spred

6 - UPPER TEMPERATURE RELAY (K73) permits Hi speed opecabion of L6 comprns

sors at temperatures 2 above 75°F (23 .9-C) LESS . CONDENSER HEAT

w
i

"o
i

7 — If "C4" npers at 17 VDC, 01" keeps compressor 1 at Lo spaed. Opens or demand drop.
8 — COMPRESSOR S0LID $TATE DELAYS (DL & DL?) provide tme delays Lietween
speeds. 14 — DL6 delay compressar 3 for 18 minules
8 — COMPRESSOR MONITOH {$18) locks out compressors 2 & 3 at b7 F (13.5°0). 15 On units lass condenser heat 541 and 538will terminate all DX cooling at tempera
10 — “C2 closes at 20 VDC g start eampretsor 2. tures below set point. K72 is hot used in this circait
11 No. 2 LIMIT CONTROLLER (AE} generates an overriding signal based on the cold

deck set point of 6% F
12 — DL delays compressor 7 for 10 minutes,
13 "C3" closes at 21.5 VDC 1o start comprossor 3

FIGURE 75
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Cooling Signal

1- At 18.5volts switch “C1'closes. Compressor #1 starts after a 3
minute time delay. The switch opensat 13.5volts toshut off com-
pressor.

2 - At 20 5 volts switch “C2" closes. Compressor #2 starts 7 minutes
after compressor 1 starts. The switch opens-at 16 volts to shut
off compressor. Compressor #2 has a 10 minute delay.

Cooling Signal

1 - Twa switches contral the operation of the two speed comprassor.
AL 1B.5volts both switches "C1” and “C4" close to bring on high
speed. “C4" remains ciosed until a voltage drop to 17 opens
switch and transfers compressor #1 to low speed.

2 - Compressor #1remains at low speed until either the voltage falls
to 13.5 and “C1’' opens to stop compressor or until the voitage

B -Chart 3 DX Cool-300-360 rises to 19 and "C4” closes to bring on high speed.
3-A120 wvolts “C2" closes and compressor #2 runs. The switch
opens at 16 volts to shut off compressor.
CHART @ DX COOL -300 -360 4 - At 21.5 volts switch “C3" closes and compressor #3 runs. The
. switch opens at 17.5 to shut off compressor.
Oi €2 {Comp. 2) O|N N - AMBIENT CONTROLS
1}3 2|0 Once the command signal initiates a cooling demand and the over-
Low  $4 Wi riding limit signal approves, a series of ambient controls affect unit
I iComp. 1} | operation.
17 185 1- Compressor Monitor
oFF on On units with condenser heat, the compressor monitor (S38)
1 {Comp. 1} 1 locks out no. 2 and no. 3 compressors at 57°F (13.9°C). On units
13!5 185 less condenser heat, the compressor monitor locks out all the
B712602 compressors. See Figure 76 for location.
wiring Diagram Saction Aaterenoe ANAS Lithe US.A 2. EVaprBI‘OF Low Limit
Cooling Signal The evaporator low limit (S41) terminates all DX cogsling

1- Two switches control the operation of the two speed compressor.
At 20 volts switches “C1*" and “C4" are both closed to bring on
high speed. "C4” remains closed until a voltage drop to 17 opens
switch and transfers compressor #1 to low speed.

2 - Compressor #1 remains at low speed until either the voltage falls
to 13.5 and “C4” opens to stop compressor or until voltage rises
to 18.5 and “C4'" closes to bring on high speed.

3- At 20 volts switch “C2" closes and compresser #2 operates.
The switch opens and shuts off compressor at 16 volts.

C-Chart 4 DX Cool -415

CHART {(4) DX COOL 415
QOFF ON
i C3Comp. 3} l
175 215
oiF OIN :
| C2 [Comp. 2) | FIGURE 76
16 20
OFF ON whenever the. cold deck temperature falls to 42°F (5.5'C). 541
| C1 (Comp. 1} I opens at 42°F t+ 5°F and closes 15°F above opening point.
13'5 15‘5 ey 3 - Low Temperature Lirmnt
3 3 812603 . . H H
wi Lithes U 5.A On units with condenser heat, the low temperature limit (542} and
inng Dragram Sachon Raterence Ad N
low temperature relay (K72} lockout compressar #1 when the
Cooling Signal outdoor temperature drops below the set point {adjustable 10" to
1 - At 18.5 volts switch “C17 closes and compressor #1 runs. The 40°F}. Refer to Figures 26 & 28 on pages 20 & 22 for locations.
switch opens at 13.5 volts to shut off compressor. 4 - Upper Temperature Limit
2 - At 20 volts switch "C2" closes and compressor #2 runs. The On two speed compressors, the upper temperature limit (S43)
switch opens at 16 volts to shut off compressor. and upper temperature relay (K73) do not permit high speed
3- At 21.5 volts switch “C3" closes and compressor #3 runs. The operation attamperatures below 75°F (23.9°C). Refer to Figures 26
switch opens at 17.5 volts to shut off compressor. & 26 on pages 20 & 22 for locations.
D-Chart 5 DX Cool-600 5- Time Delays .
DL4 delays compressor #1 for 3 minutes, DLS delays compressor
CHART @ DX COOL -600 #2 for 10 minutes and DL6 delays compressor #3 for 15 minutes.
Refer to Figure 27 on page 21.
Wining Diagram Suclion Hetarence AL (}IFF 3 (Comp 3 DIN 6- Set Point Relay
b s Normally the cold deck set point for thelimit controller (A6) is55°F
QFF ' ON (12.8°C). Once compressor #2 starts, the set point relay (K77}
l crrene 2 4 shifts the setting to 50°F (10°C). This provides a longer run time for
18 ca 20 compressor #2. Refer to Figure 27 on page 21.
LOW Hi
I Comp. 1} |
17 185
O{F C1iComy 1) OlN
| 1 ’
135 185 8-7z
Lithe U5 A
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V - INITIAL START-UP

1 - Crankcase heaters must be energized 24 hours before starting
compressor. After 24 hours install compressor fuses provided in
cloth bag on compressor.

2 - Close main disconnect switch on unit. Indoor and return air blow-
ers shouid start. Ifthe unit has smoke detector, the blowers have a
3 minute delayed start.

3 - Perform the cooling check-out as instructed in this section.

Vi - REFRIGERANT CHECK

1 - Refer to Figures 66, 67 and 68 for service valve identification.
Attach gauge manifold.

2 - Set each roorm sensorto its lowest setting to provide a full cooling
demand. This opens all the zone dampers to the cold deck insur-
ing that 100% supply air goes through the evaporator coil. L6
compressors (two speed) must run at “HI” speed to check refri-
gerantcharge. Jumper as necessary to provide manual control of
COMPressor.

3 - Before checking or charging no. 1 compressor circuit, disconnect
H1 andior H2 leads at load analyzer to prevent condenser heat
from being energized.

NOTE - The no. Tcompressor circuit has a hot gas by-pass valve that

must be closed (front seated] before charging the circuit. This pre-

vents refrigerarnit from by-passing through hot gas tircuit thus giving

8 - Table 12 lists the refrigerant charge per compressor. All con-
denser and condenser heat coils have 3/8" tubes while the
evaporator coils have 1/2” tubes,

9 - After charging is completed, disconnect gauge manifold.
TABLE 12

L _Refrigerant Charge Per Compressor

With Condenser Heat Without Condenser Heat |

Unit Comp. | Comp. | Comp. { Comp. | Comp. Comp.
#1 _#2 #3 #1 #2 #3

Ibs.| kg |Ibs.| kg |Ibs.| kg |ibs.| kg Hbs. | kg |ibs.] kg |

185 321144115167 ---1--- 115167 115|167 | --- | ---

205 32j144]119 ) - | — | — J19] — 119 | - |- | ---

275 . 132)144]22 199 |- | - 122199122199 ] ---) -

300, |37hssl23 lroal - | - J23lr0al23Troa| -] -

380 37116.8] 232 110.4] --- ) --- 123]10.4)23 110.4] --- ] ---

415 |33]149]22 |99 [22 199 123 [10.4]22 [9.9 22|99

600 13616324 |108]23110.4]24 [10.8]24 23104

Vil - COMPRESSOR OIL CHARGE

Table 13 lists the correct charge per compressor and Table 14 lists
the oil type. Refer to Lennox Cooling Service Handbook for corraect
procedure to check and add compressor oil.

false charging values. TABLE 12
4 - Allow unit to run for a few minutes to stabilize system.
5 - Using a thermometer, find condenser antering air temperature. OIL CHARGE
Read suction and discharge pressures on gauge manifold. Chack U . Compressor 1 Compressor 2 Comprassor 3
each circuit separately. S kg oz. k oz k:
6 - Refer to TabtelTto select the correct normal operating pressure i P
d find i in left-hand column. Follow 185, .12 1 73 132 L13
curve a: ind suction rtnrests;re in '|e ! and c :1 .erature 275 175 a86 | 132 373
across the curve to correct outdoor coil entering air temp . 200 172 286 132 373
Mark this point, then read discharge prassure directly below. If 360 172 486 T3 T3 73 e -
the q;s::gnarge rea_dmg is v;nth;qn 3 pjlg {0.21 Kgicm?) of gauge VLS 173 286 132 373 T35 373
manifold system is properly charged. 600 172 4.86 132 3.73 132 373
7-f there is a loss of charge in a circuit, remove the compressar
fuses from thatcircuit to prevent compressor from eycling on low *L6 Compressor used on 300, 360 and 600 units only.
pressure control. Refer to the Lennox Service Manual for leak
checking, evacuating and charging procedures.
TABLE 11
SIZE " PRESSURE CURVE NUMBER
MODEL UNIT With Condenser Heat Without Condenser Heat
Comp. #1 Comp, #2 Comp. #3 Comp. #1 Lomp. #2 Comp. #3
185
205 PC-7428-1L9 PC-7429-L9 - PC-7429-1L9 PC-7429-19
275 PC-7430-L9 PC-7431-L9 PC-7431-.9 PC-7431-L9 —
DMS4 300 PC-7432-19 PC-7433-L9 PC-7434-L9 PC-7433-19 —-
360 PC-7432-L9 PC-7434-1L9 PC-7434-L9 PC-7434-19 -
415 PC-7430-19 PC-7431-L9 PC-7431-L9 PC-7431-L9 PC-7431-L9 PC-7431-L9
600 PC-7432-L9 PC-7434-1L9 PC-7435-19 PC-7434-L9 PC-7434-1L9 PC-7435-L9
185
205 PC-7732-L1 PC-7733-L11 PC-7733-L11 PC-7733-L11
275 PC-7734L11 | PC-7735-L11 PC7735L11 | PC-7735.L11
RVZ1 300 PC-7736-L11 PC-7737-L11 PC-7738-1.11 PC-7737-L11
360 PC-7736-L11 PC-7738-L11 PC-7738-L11 PC-7738-L11
415 PC-7734-L11 PC-7735-L11 PC-7735-L11 PC-7735-L11 PC-7735-111 PC-7735-L11
600 PC-7736-1.11 PC-7738-L11 PC-7738-L11 PC-7738-L11 PC-7738-L11 PC-7738-L11
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TABLE 14 load analyzer module. Do not impose a simultaneous heating de-
mand as the following checks are made:
COMPRESSOR MODEL OIL TYPE 1- Connect DC voltmeter negative lead to 24 VDC (—) termiitial and
NUMBER " ) . . .

T Ca posttive lead to terminal to obtain cooling command signal. Con-
L2:00724  L2:12724 nect test lights to the cooling logic relays and No. 8 terminal of
L2A09724 L2A12724 ] TB-C terminal strip. For ease in installing test lights, we recom-

L2B09724 '-2512724. o Suniso 4 G mend making a harness as shown,
L2cog724 L2C12724 .. 2 - Referto function chart. Slowly rotate load simulator while observ-

L2-18024  L6:18024 ing voltmeter. As the simulator raises the cooling commandinput
L2D09724 | 2D12724

Zephron 150 voltage, the cooling logic relays will respond according to the

L2A18024 LBA1B024 function chart's sequence of operation. Observe test lights to

VIll - COOLING CHECK-OUT USING LOAD SIMULATOR verify switching action and check mechanical operation of unit.

Connect the load simulator as shown in Figure 77 . 3 - Slowly reverse the rotation of load simulator until output voltage

A - Cooling Command Signal recedesto 12 VDC. The cooling logic relays will open according to
The following procedure will check the cooling logic relays at the the chart.

e vOLTMETER

IMPORTANT - DISCONNECT THE
T T ] ROQOM SENSOR LEAD FROM
g ZONE TERMINAL BEFORE CON-
A B NECTING GHREEN WIRE

BV 74V
HON| YW{Ll
INCANDESCENT L OAD SIMULATOR
(SR <)

TEST LIGHTS m Mq ﬂ;_ﬂ_‘qj

S, o | i+
®®{ﬂ- @ b ffd

RAED
BLACK
GREEN

C Hi LO HT
0 0 [ 1
1 2 3 4 56 78 9101112
=TT 00000 cooona
| ] 24 VAC 24 VDC
T 00 — 7
TOTAL LENGTH -] o =3
S, N U o
| NS o W o W, oY

— NOTE - REFER TQ UNIT
WIRE NUT FOR PHYSICAL LOCATION

OF TERMINAL STRIPS

DX COOLING CHECK USING LOAD SIMULATOR
HARNESS DETAIL

FIGURE 77
IMPORTANT - DISCONNECT THE
ROOM SENSOR LEAD FR
ZONE TERMINAL BEFORE CON.
= g = NECTING GREEN WIRE omerc
B <) c3 =)
19) bt Gl
»> T A
[ 1 N 1] r_cz Hz
HONEYWELL I]_H_M ﬁ}_m
Q‘J LOAD SIMULATOR ® a " z
g g & c1 H1
o
3 8 b Gl
[ H1 LO HT » N
[] |] ﬂ D E T o
1234656 8 9101112 | cmttn vt
gy ¢ Sad
00000 ﬂ[][][]ﬂﬂ bnd b
. 24 VAC 24 VDC - oo ot 4
OVERRIDING LIMIT SIGNAL CHECK [
FOR DX COOLING 01 — : Do b
a - ) rt prce st~ o _\
' SR N
FIGURE 78
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4 - Disconnect load simulator, test lights and DC voitmeter from the
load analyzer module,

5 - Reconnect the negative and positive voltage wires to the correct
24 VDC terminals.

B - Overriding Limit Signal

1 - Connect DC voltmeter negative lead to terminal #7 of limit con-
troller {A6) and positive lead to terminal #1 of limit controller
{A6). See Figure 78.

2 - Rotate Load Simulator to maximum voltage at the *'HI* terminal.
Compressor ohe should start after 3 minute delay. Voltage as
measured at terminal #4 on AB should start to drop when air
across the evaporator cail is being cooled.

3 - If the voltage drops to 16 volts or less within the next 7 minutes

after compressor one starts, compressor #2 will not start.

4 - If the voltage does not drop to 16 volts or less within 7 minutes,
comprassor #2 will start. The voltage should then show a mare
rapid decrease, dropping compressor #2 at 16volts. Compressor
#2 cannot come back on until its delay time of 10 minutes expires
and the voltage demand has risan to 20 volts or more.

5- Compressor #3 has adropout pointof 17.5 volts, a delay time
of 156 minutes and a pickup point of 215 volts.

IMPORTANT - Cold deck thermistor (RT 14} must be sensing 55°F or

above for compressor 2 & 3to operate during this check. Attempera-

tures below 55°F, the limit controifer (A6) will lock out allcompressors .
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NORMAL OPERATING PRESSURE CURVE FOR 185 & 185/275
WITH CONDENSER HEAT ... Comp. 1-185 & 185/275
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160 180 200 220 240 260 280 300 320 340 360 380
NOTE: Condenser may not have sufficient volume to aliow a complete
DISCHARGE PRESSURE—PSIG pump down. Use high and low pressure gauges during pump down
cycle. High pressure should not exceed 410 pounds.
NORMAL OPERATING PRESSURE CURVE FOR 185 & 185/275
WITH CONDENSER HEAT ... Comp. 2-185 & 185/275
85 WITHOUT CONDENSER HEAT ... Comp. 1 & 2-185 & 185/275
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NOTE: Condenser may not have sufficient volume to allow a complete

DISCHARGE PRESSURE—PSIG pump down. Use high and low pressure gauges during pump down
cycle. High pressure should not exceed 410 pounds.
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NORMAL OPERATING PRESSURE CURVE FOR 275 & 415
WITH CONDENSER HEAT ... Comp. 1
85 A Y ") 7 o gj‘l S !
[l ] 1 / / / / [
/ / [ 4 / / [
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160 180 200 220 240 260 %%Q'E Con?iggser may3 fl?t have 314f'f(i)cient v03u6|r?1e to all<3>§voa complete
DISCHARGE PRESSURE—PSIG pump down. Use high and low pressure gauges during pump down
- cycle. High pressure should not exceed 410 pounds.
g NORMAL OPERATING PRESSURE CURVE FOR 275 & 415
g WITH CONDENSER HEAT ... Comp. 2-275 & 415 ... Comp. 3415
85_:I\IITI"I()UT CONDENSER HEAT ...COMP. 1-275 & 415 ... COMP. 2-275 & 415 ... COMP. 3-415
? 2 ,,llg }gg ::' : é’ § g
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DISCHARGE PRESSURE—PSIG Dump down, Use high'and low prasaure gauger during purmp down
cycle. High pressure should not exceed 410 pounds.
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NORMAL OPERATING PRESSURE CURVE FOR 300, 360 & 600

WITH CONDENSER HEAT ... Comp. 1-300, 360 & 600
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NOTE: Condenser may not have sufficient volume to allow a complete
DISCHARGE PRESSURE—PSIG pump down. Use high and low pressure gauges during pump down
cycle. High pressure should not exceed 410 pounds.
NORMAL OPERATING PRESSURE CURVE FOR 300
WITH OR WITHOUT CONDENSER HEAT ... Comp. 2-300
o
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150

160 180
DISCHARGE PRESSURE—PSIG

0 300 320 340 360

NOTE: Condenser may not have sufficient volume to allow a complete
pump down. Use high and low pressure gauges during pump down
cycle. High pressure should not exceed 410 pounds.

Page 72




ONITO0D

NORMAL OPERATING PRESSURE CURVE FOR 300, 360 & 600
WITH CONDENSER HEAT . . . Comp. 2-360 & 600
00,360 & 600 . . . Comp. 2-360 & 600

85 WITHOUT CONDENSER HEAT . . . Comp. 1-
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NOTE: Condenser may not have sufficient volume to allow a complete
DISCHARGE PRESSURE—PSIG pump down. Use high and low pressure gauges during pump down
cycle. High pressure should not exceed 410 pounds.
NORMAL OPERATING PRESSURE CURVE FOR 600
WITH OR WITHOUT CONDENSER HEAT ... Comp. 3
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NOTE: Condenser may not have sufficient volume to allow a complete

DISCHARGE PRESSURE—PSIG pump down. Use high and low pressure gauges during pump down
cycle. High pressure should not exceed 410 pounds.
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CHILLED WATER

I - CHILLED WATER SECTION

Figure 79 identifies chilled water section. The motorized valve is
secured to a support bracket for shipping. Remove the two bolts as
shown.

AEMOVE TWO0 BOLTS SECURING
MOTOR TO SUPPORT BRACKET

THREE WAY VALVE — — _
L

' - MOTOR

LINKAGE

DRAIN VALVE LGCATED AT

IV - INITIAL CHILLED WATER START-UP

1 - Close main disconnect switch on unit. Indoor blower and return
air blower should start.

2 - Refer to section “System Check Using Load Simulator’ to check
valve modulation in response to a cooling demand.

V - COOLING CHECK-OUY USING LOAD SIMULATOR

Connect the load simulator as shown in Figure 82 on page75. The

following procedure will check the “HI” signal at the load analyzer

module.

1 - Connect DC voltmeter negative lead to 24 VDC (—) terminal ang
positive lead to “HI'" terminal to obtain heating command signat.

2 - Referto function chart. Slowly rotate load simulatorwhile observ-
ing voltmeter. As the load simulator raises the command input
voltage, the chilled water valve will modulate in response to the
demand.

3 - Disconnect load simulator and DC voltmeter from the load
analyzer module. Reconnect the negative and positive wires to
the correct 24 VDC terminals.

END OF MANIFOLD ‘-q Wi
. CHILLED WATER  ~ “"=._
2% AND 1" VALVES ARE T
EXTERNAL TO UMIT - .'"::__,’_?
FIGURE 79
Il - FUNCTION CHART
The following chart illustrates chilled water operation.
cHART (1) CHILLED WATER
OPEN
S )
W
CLOSED] B
17 20
il 1agr. Sectign Aafar a E1
‘S‘!h:qug..hq. o Sertun fRefarane 712301

1 - The switches at toad analyzer module are not used. The com-
mand signal from ‘‘HI" terminal controls valve modulation.

2 - At 17 volts or fower there is no water flow through coil.

3 - The valve modulates open upon a voltage increase and is fully
open at 20.

The cold deck limit {(A8) and corresponding thermistor (RT14}

monitor the cold deck temperature to change the cooling com-

mand signal at temperatures below set point. Exampie: If the "HI”
signal from the load analyzer is 22 VDC and asks for cool, but the
cold deck temperature is already at the limit setpoint, A6 will con-
trol the cammand signal to maintain the temperature at the fac-

tory setpoint of 55",

I - CHECKING VALVE

1 - Close main disconnect switch on unit.

2 - Rermiove wire from terminal 2 of chilled water relay (K69). Connect

jumper across C and F terminals on motor. Motor should rotate

clockwise lifting valve stem. Refer to Figure 80.

a - At end of stroke, natch in motor shaftshould be down but at an
angle 10° to right of vertical.

b - The motor should be free to run its complete stroke.

c - With the valve in this position, the by-pass line is open and
flow to the coil is closed.

3 - Rernove jumper across C and F terminals. Motor shaft should
rotate counterciockwise, lowering valve steam. Refer to Figure
81.

a - At end of stroke, notch in motor shaft should be up, but at an
angle 10° to right of vertical.

b - With the valve in this position, the by-pass line is closed and
water will flow through the coil.

4 - Reconnect wire to terminal 2 of chilled water relay (K69).

BYPASS OPEN / NO FLO THROUGH COIL

TOP ROLLER

BOTTOM ROLLER |\Approximate 1/32" gap

between cam and bottom
roller
CoIL 1 ir
————— —-— ool QAT
3WAY VALVE
BYPASS QPEN
g — - — g |N
NO FLOTHROUGH COIL
FIGURE 80

BYPASS CLOSED / FLO THROUGH COlL

Appraximate 1/32" gap
betweaen cam and top

1L—TOP ROLLER
[ —

[T——— CAM

COIL B! T
J e ouT

‘ AWAY VALVE

IBYPASS CLOSED
et | —— ¥
FLO THRQUGH COIL

FIGURE 81
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FIGURE 82
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BLOWERS

|- INDOOR BLOWER AND RETURN BLOWER IDENTIFICATION The return air blower is optional. Figure 84 designates the return air
Figure 83 identifies the indoor blower motor saction for the units. blower components for the units,

INDOOR BLOWER SECTIONS

BLOWER PROVING
SWITCH

GREASE PLUGS ARE LOCATED -
ON TOP OF BEARINGS

GREASE PLUGS ARE LOCATED ON EACH END OF MOTOR

-415 AND -600 UNITS

GREASE PLUGS ARE LOCATED ON
"EACH END OF MOTOR

-185, 205, 275, 300 AND 360 UNITS

BLOWER PROVING
SWITCH

GREASE PLUGS ARE LOCATED
ON TOP OF BEARINGS

FIGURE 83
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GREASE PLUGS ARE LOCATED
ON TOP OF BEARINGS

GREASE PLUGS ARE LOGATED
ON EACH END OF MOTOR

- ‘ [ L :

-415 AND-600 UNITS

-185, 205, 275, 300 AND 360 UNITS

GREASE PLUGS ARE LOCATED
ON TOP OF BEARINGS

GREASE PLUGS ARE LO
ON EACH END OF MOTOR

FIGURE 84
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DMS4 BLOWER SECTION

} - BLOWER CONTROLS

The contactors, fusing and overloads for motors are identified within
the disconnect box.

A - Blower Praving Switch

The blower proving switch senises any indoor blower motor failure
and shuts down all systems within unit. See Figure 83.

B - Firestats

Firestats (manual reset) are mounted in the return and supply air
streams as shown in Figures 85 andB86. They will shut off unit with
temperatures in excess of 136°F (57.8°C).

Il - BLOWER DRIVE SECTION

Refer to Table 15 and Table 16 for maximum usable horsepower and
drive selection for both the supply air blower and return air blower.

¥l - CHECKING INDOOR BLOWER CFM {m?hr)

Either an amp or watt method can be used to determine indoor

blower CFM {m3r),

A - Amp Method

Four factors are needed to determine indoor blower CFM (m3/hr};

(1) measured blower RPM, (2) measured voltage, (3} blower motor

amps, {4) motor manufacturer nameplate voltage and HP.

1 - Using blower amperage and voltage measured at unit, refer to
correct Amps to Horsepower Curve on page 89, 90 and 21 to
convert to HP.

2 - Using this HP figure, refer to curve onpage 92 or 93 to convert HP
and RPM to CFM {m3/hr).

Example - Readings with a 15 HP, 230 volt rated General Electric

Motor.
26 Amps
230 measursd voltage
800 measured blower RPM
3 - Curve on page 89 — 26 amps and 230 volts = 9 HP.
4 - Curve on page 93 — 9 HP and 800 RPM = 14,900 CFM (25 318

mthr).
TABLE 15 FIGURE 86
SUPPLY AR BLOWER
. e . I Rpm Range Of All Available Drive Setups
Nomenal | =i mum |85, 775, 300 and 360 Units 415 and 600 Units
H H @1725 @1440 @1725 @3450 (@1440 @2880
P p Rpm Motor Rpm Motor Rpm Motor Rpm Motor Rpm Motor Rpm Motor
b a8 Uz 1 Speedlo0 Hz 1 ce-SRoed6OHz |  SpeedGOHz 1. SkeeddOMz | SpoedbOMz
595/760
3 3.45 599926 | 6090
595/780 5121650
5 575 595/925 760/900 515/735 5O5/735 —-
840/99% 680/817
7-1/2 8.63 B25/915 890:1070 680/900 - 248915 -
10 150 *960-1030- *990-1060- 725780 "720-775-
o 1095-1160 1130-1200 835890 830-885
*870-910- .
15 1 7.2§ 950.1010 825-970

*Fixed sheaves.
**0n 50 Hertz units, nominal motor HP s the maximum usable H.P.

TABLE 16
RETURN AIR BLOWER

. N . ] Rpm Range of All Available Drive Setups
Nominal N 185, 375,360 and 360, Units 415 and 600 Units
Hp Hp @1725 Rpm Motor @1440 Rpm Motor (@1725 Rpm Motor (@1440 Rpm Motor
- Speedi6O Mz .. ... Speed50Hz |  Speed60 Hz Speed/50Hz |

1-1/2 1.72 3511447 314/430 330/430 330/466

3 345 460/561 4301546 445545 466/604

5 5.75 466/561 o 550/665 568/700
7-1/2 8.62 680/815 660/817

*0On 50 Hertz units, nominal motor H.P. is the maximurm usable H P
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B - Watt Method (Preferred Method)
Two measured factors are needed in determining indoor blower
CFM (m¥hr); (1) blowar motor watts and (2) blower RPM.
NOTE - Motor watts must be determined with a watt-hour meter
fwatt meater).
1 - Using blower wattage read at motor, refer to curve on page 94 to
convert watts to HP.
2 - Using this HP rating, refer to curve onpage 92 or 93 to convert HP
and RPM to CFM (m3r).
Example - Readings at unit
7.900 measured blower motor watts
800 measured blower RPM
3 - Curve on page 94 — 7,900 watts = 9 HP.
4 - Curve oh page 93 — 9 HP and 800 RPM = 14,900 CFM {25 318
mhr}.

IV - DETERMINING INDOOR BLOWER SPEED
1 - To determine desired indoor blower speed, the actual blower
CFM {m3hr) and blower RPM must be found as shown in section
“IV" - Checking Indoor Blower CFM (m3hr).
These factors plus the specified indoor blower CFM {m3hr} can be
made intg a formula to calculate correct blower speed.
Example - 14,900 measured indoor blower GFM {25 318 m?hr}.at 800
blower RPM.
14,000 specified indoor blower CFM (23 788 m?/hr).
14,000 CFM X 800 RPM

= 750RP
14,900 CFM 50 RPM
23 788 m¥hr X 800 REVIMIN

2 - Adjust blower drive to the speed {RPM) as instructed in Figure 87
or replace the pulley, whichever is necessary. 10 H.P. and 15 H.P.
motors use fixed sheaves which must be replaced to changa speed.

PULLEY ADJUSTMENT {BELOW 10 H.P.}

b

/ ' Lﬂ '
MOTOR

Step 1- Loosen Allen screws.

Stap 2 - Turn outside pulley clockwise to increase speed; turn
counterclockwise to detrease speed.

Step 3 - Turn inside pulley counterclockwise to increase speed;
turn clockwise to detrease speed.

FIGURE 87

V - CHECKING INDOOR AND RETURN AIR BLOWER MOTOR AM-
PERAGE

it is mandatory that the blower motor amperages be checked on

every DMS4 unit to be sure the motors are not overloaded.

1 - Open exterior panel exposing the electrical box.

2 - Turn handie to open electrical box. This disconnects power to the
unit.

WARNING - Box contains high voltage — use extreme caution.

3 -415 and 600 Units Only - Remove indoor and return air blower
motor contactar access parel. Refer to Figure 88.

4 - Attach amp meter and then turn “On" disconnect.

FIGURE 88

FIGURE 89

5 - Check amperage draw on each of the (3) wiring leads to the
motor. See Figure 88 (185, 275, 300, 360 units) or Figure 89 {415,
600 units}.

6 - Refer to Table 17 for motor full load amps.

7 - If amperage reading is greater than shown on Table 17, motor is
overloaded. Overloaded motors must be replaced with a larger
motor that will operate in the spacified amperage range.

TABLE 17
BLOWER MOTOR FULL LOAD AMPS {NEC
*Blower Motor | 208 Volt | 230 Volt | 460 Volt | 575 Voit
Indoor Amps Amps Amps Amps
3 Hp 106 9.6 4.8 3.9
5 Hp 16.7 152 7.6 6.1
7-1/2 Hp 24.2 22.0 11.0 9.0
10 Hp 30,8 28.0 14.0 11.0
15 Hp 46.2 | 420 21.0 17.0
Raturn
1-1/2 Hp 5.7 52 2.6 2.1
_3Hp 10.6 96 | a1 3.9
5 Hp 16.7 15.2 7.6 6.1

*See manufacturers nameplate for maximum full load amps.

VI - EXYTERNAL STATIC PRESSURE MEASUREMENTS

i desired, external static pressure can be taken as follows:

1 - Assemble a static pressure probe according to Figure 90.

2 - Take external static pressures at locations specified in Figure 91.

VIl - AIR BALANCING

A - Supply And Return Air Blowers

The unit must be adjusted so both supply and return blowers have
the same air handling capacities. This is very important in buildings
that are exceptionally tight. See Figure 92 for three applications
where blowars should be in balance,

On multiple unit installations, operation of other equipment can
greatly effect the balancing procedure. During checkout of each unit,
shut off other units.
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STATIC PRESSURE PROBE

PLUG END
14" or 516" DIAMETER RIGID TUBING
(Length As Needed)
:FLEXIBLE TUBING
]

[ —
ne i oA A AR A 50

DRILL FOUR HOLES (No. 64 Drilly 90" APART

FIGURE 90

DMS4 EXTERNAL STATIC PRESSURE MEASUREMENTS

PHOBE EACH ZONE HERE
{Use Maximum Static Prassure)

PHOBE EACH DUCT HERE -
(Ve M inam Statu. Pressaed \

Femnmnd i

TR

i MOUNTING \
y FRAME \ |
N s |

! PROGE RETURN A\HHLHL‘““L—___-_
/ (Ut Manimuim State Pressurel '

e
RETURN AIR '

FIGURE 91

NOTE - When balancing unit, adjust zone dampers so that 50% of

the air goes through hot deck and 50% goes through cold deck.

1 - Adjust main biowers, using watt meter or ammaeter methodto get
desired operating ¢fm. This should be set with fresh airireturn air
dampers in the 50/50 position.

2 - Adjust fresh airfreturn air damipers to the 100% returivair position
and measure static pressure at position “A’ on unit. See Figure
106.This static pressure mustbe "' w.c. to + 0.10" w.c. (0 mm w.c.
to 2.54 mm w.c.).

3 - If static pressure is negative at point”A”, increase return air
hlower rpm until proper static pressure is obtained.

NOTE - Increasing or decreasing static pressure at point “A” will

change overall pressure of indoor blowers and cfm accordingly.

Therefore, some adjustment of indoor blowers rpm may be neces-

sary.

4 - Adjusting Damper Volume

Because the supply run lengths and air requirements do vary,

balancing dampaers are provided at each zone head outlet ta permit

manual air adjustment. Refer to Figure107.The instalter must furnish
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\\ I L RETURN AIR
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SUPPLY BLOWER

| 3
e ‘—8;~— RETURN AIR
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-“&—— BUILDING LEAKAGE
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FIGURE 92
and install the balancing dampers for double duct applications.
Dampers should be installed betweean the mixing box and diffuser
outlet.

RVZ1 BLOWER SECTION

I - BLOWER CONTROLS

The contactors, fusing and overloads for motars adre identified within
the disconnhict box.

A - Blower Proving Switch

The blower proving switch senses an indoor blower motor failure
and shuts down all systems within unit. See Figure83.
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B - Firestats
Firestats {manual reset)are rmounted in the return and supply air
streams as shown in Figures 93 and 84. They will shut off unit with
temperatures in excess of 136°F (57.8°C).

€ - Night Blower Control (R1}

This control is only used on units equipped with night setback and
smoke delectors. It runs the blower motor during night setback
conditions so that the smoke detector system remains operable. The
control is factory set to run at 50% of maximum blower speed. The
control is adjustable to a minimum of 30% of maximum blower
speed. Figures 46 and 47 on pages 47 and 48 identify the night
blower control. Ifthereis a heating demand during night setback, the
blower motor speed is controlled by the A12 integrating analayzer. If
the smoke detector alarm is activated R1 wilt switch the blower
motar into night speed.

FIGURE 94

Il - A12 INTEGRATING ANALYZER

A - Operation

The A12 integrating analyzer receives the zone signals from the
oom sensars. These signals range from 2 VDC to 22 VDC with 12
VDC as the balance point reflecting no demand. The A12 measures
the difference between each zone signal and 12 VDC. It then takes an
average ofthese differences to determine the new blower command
signal. Chart C shows the correlation between the “average differ-
ence’’ and the blower command signal. This new signal is then
transmitted to the inverter where it varies the blower motor RFM
according to Chart D.

Forexample ifthere is an 11 zone unit with random zone command.

signals of 3, 6,7, 8, 8, 12, 15, 17, 17, 19 and 20; the average signal

CHART C

BLOWER COMMAND SIGNAL (VDC)

1

. B S 1 i 1 H
1 1 T 1 T T 1

<

zZ 3 4 5 & 7 8 8 10
AVERAGE DIFFERENCE FROM BALANCE POINT
OF ROOM SENSORS (VDC}
CHART D
1067
90% |-

o 80%

o

= 70%

=

FACTORY SETTING

i i ! i
T V 1 T L) 1 T 1 l

1z 3 4 5 6 7 8 9 10
BLOWER COMMAND SIGNAL (VDC)

ADJUSTMENT RANGE FOR MINIMUM BLOWER SPEED

deviation is 5.1 and the blower command signal is 6.4 VDC. See
Figure 95. The blower motor RPM will be approximately 64% of
maximum speed.

The integrating analyzer has a minimum speed adjustment which
puts a floot on the blower command signal and consequent motor
speed. This adjustment is factory set at 4.5 VDC (blower command
signal) or 45% of full air. The A12 can be field adjusted to transmit a
minimum blower command signal ranging from 4 VDC to 6 VDC.
This represents a minimum blower spesad between 40% and 60% of
the maximum RPM's,

B - Authority

Because the CFM requirements are greater on zones where two or
more zohe damipers are linked together, large zones must be given
more authority over the control of blower speed. The A12 is factory
jumpered so that each zone is given the correct proportion ofauthor-
ity in relation to its size.

The A12 has 12 terminals to receive the zone signals. On units with
more than 12 zones, adder boxes are used to combine 2 or more

signal together. This module is used for only the A9 Load Analyzer.
Figure 96 illustrates a typical example of the authority given the A12.
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EXAMPLE INVERTER COMMAND SIGNAL

Deviations
from 12 VDC

et B —— 2

ot 5 -

L

91011 15

TN

CALCULATION
Zone Signals Signal Deviation
vDC From 12 VDC

3 9

6 6

7 5

8 4

8 4

12 0

15 3

17 5]

17 5

19 7

20 8
Total No.= Total - 58
Signals Deviation
56 -— 11 = Average Signal - 5.1vDC

Dewviation

Average Signal Deviation
tex. 5.1 VDC})

6.4 Blower Command Signal
Per Chart C

-
il

748 T |34 18

FIGURE 95

ILLUSTRATION OF INTEGRATING ANALYZER
AUTHORITY FOR A TYPICAL 11 ZONE

10 INVERTER

LRI OWER COMMARD SIGHAL) -af

DAMPER HEAD

=) INTEGRATOR =]
A2

REF. LOAD

___ﬂ
24 VAC
[0
12345678 9m02
|
=)
T

1 Six zong operings mechanicatly and efectnically slaved together,
This zone has an authority of 6 at the A12,

2 — One zone opening with an authority of 1 at the A12

3 Three zone openings mechanically slaved together. This zone
has an authorily of 3 at the A12

4 - These twao openings constitute one zone! This xene has an au

thonty of 1

at the A12

FIGURE %6

AC
INPUT

FIGURE 97
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Il - INVERYTER

A - Operation

The inverter accepts 460V line voltage and converts it to a variable
voltage DC. The output of the DC stage is supplied to a 3 phase
inverter which delivers adjustable frequency AC to the indoor blower
motor and return blower motor (if used). See Figure 97.

The speed of the motor is determined by the formula:

120 x frequency
no. of poles

Speed =

The blower command signal generated by the A12 integrating
analyzer, determines the output frequency of the inverter. As the
frequancy varies, the motor{s) run faster or siower. Figure 98 shows
location of inverter.

Theinverter is protected by aninternal overloadto prevent averheat-
ing. If the inverter goes out on overload, it will automatically restart
after a short time delay.

There is also an adjustment at the inverter which reduces the
rmaximum frequency range from 60 hertz down to 48 hertz. The
minimum setting is equivalent to an 8 volt blower command signal
or 80% of maximum air. This adjustment is made if the motor(s)
amperage exceeds its nameplate rating or if there is a need to adjust
the blower speed less than 70 RPM. Refer to sections V| - Determin-

ing Indoor Blower Speed” and ""VIII - Checking Indoor & Return Air
Blawer Motor Amperage”.

B - Transformer

The incoming voltage to the inverter is 460V, Three phase auto
transformers are utilized in applications where the power to unit is
over 460V. Figure 99 illustrates the hookup for both buck and boost
transformers.

C - Fusing

The size of the fusing which protects the inverter and blower
motor{s) is dependent on the specific horsepower of the indoor
blower rnotor and return blower motor. Refer to fuse replacement
table on page 29.

V - BLOWER DRIVE SELECTION
Refer to Table 15 and Table 16 for maximum usable horsepower and
drive selection for both the supply air blower and return air blower.

IMPORTANT

To check indoor blower CFM (mYhr}, indcor and return air blower
motor amperage, external static pressure measurements, and air
balancing, the zone dampers must be positioned so that 50% of the
air goes through the hot deck and 50% goes through the cold deck.
The blower motor must also be running at full demand. Turn one half
of the room sensors to full heating and other other half to full cooling
to meet these conditions.

TABLE 15
SUT’PLY Aiﬁ I —
i **Maxi Rpm Range ailable Drive Setups
Nominal 'n:::::“"‘ 185, 275, 300 and 360 Units 415 and 600 Units _
H H @1725 @1440 @1725 {@3450 @1440 (w2880
P P Rpm Motor Rpm Motor Rpm Motor Rpm Motor Rpm Motor Rpm Motor
Speed/60 Hz Speed/50 Hz Speedi60 Hz Speed/60 Hz Speed/50 Hz Speed/50 Hz
595/760
3 - ___?‘45 595/925 760/900
595/760 512/650
5 5.75 5951925 7601900 515/735 5951736
B401985 680/817
7-12 8.63 825/915 89011070 . 6801‘90(.). 1 2481915 ===
10 1150 *960-1030- *990-1060- *725-780- o *720-775 -
) 1095-1160 11301200 835-890 830-885
*870-910- .
15 17.25 950.1010 825-970
"Fixed sheaves.
**0On 50 Hertz units, nominal motor H.P. is the maximum usable H.P.
TABLE 16
RETURN AR BLOWEF
Nominal *Maximum . T Rpm Ra_n;ge of All Available Drive Se;n..:ps . .
Motor Usable @1725 Rpm Mator @1440 Rpm Motor | @1775 Rpm Motor | @1440 Rpm Motor
P P Speed/60 Hz Speed/S50 Hz Speed/60 Hz Speed/50 Hz
1-1/2 1.72 ”””"””'3'5'1@_4?' T 314/430 330/430 1 330/466
3 3.45 460/561 430/546 445/6545 466/604
5 5.75 466/561 550/665 5687700
7-1/2 8.62 o=~ -—— 6880/815 B660/817

*On 50 Hertz units, nominal motor H.P. is the maximum usable H.P

IV - CHECKING INDOOR BLOWER CFM (m?hr)

Either an amp or watt method can he used to determine indoor

blower CFM {mhr).

A - Amp Method

Three factors are needed to determine indoor blower CFM (m¥hr);

(1) measured blower RPM, (2} blower motor amps and {3) motor

manufacturer HP.

1 - Using blower motor amperage, refer to correct Amps to Horse-
power Curve on page 89, 90 or 91 to convert to HP.

2 - Using this HP figure, refer to curve on page 92 or 93 to convert HP
and RPM to CFM (m?/hr.)

Example - Readings with a 15 HP, 460 volt rated General Electric

Motor. 19 Amps 1,000 measured blower RPM

3-Curve on page 91— 19 Amps = 14 HP
4 - Curve on page 93— 14 HP and 1,000 RPM = 15,300 CFM (25 998).
m¥hr).

B - Watt Methad (Preferred Method)

Two measured factors are needed in determining indoor blower

CFM {m3hr}; (1} blower motor watts and {2) blower RPM.

NOTE - Motor watts must be determined with a watt-hour meter

fwatt meter).

1 - Using blower wattage read at motor, refer tocurve onpage 94 to
convert watts to HP.

2 - Using this HP rating, refer to curve on page 92 or 93 to corivert HP
and RPM to CFM (m3/hr),
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Example - Readings at unit
12,200 measured blower motor watts
1,000 measured blower RPM
3 - Curve onh page 84 — 12,200 watts = 14 HP.
4 - Curveonpage 93 —14HP and 1,000RPM = 15,300 CFM (25 998
m3hr).

VI - DETERMINING INDOOR BLOWER SPEED
1 - To determine desired indoor blower speed, the actual blower
CFM {m3hr) and blower RPM must be found as shown in section
“IV" - Checking indoor Biower CFM {m3/hr).
These factors plus the specified indoor blower CFM {m%hr) can be
made into a formula to calculate correct blower speed.
Example - 14,900 measured indoor blower CFM {25 318 m?hr} at 800
blower RPM.
14,000 specified indoor blower CFM {23 788 m3/hr).
14,000 CFM X 800 RPM
14,900 CFM = 750 RPM
23 788 m¥hr X 800 REV/MIN
Ry = 750 REVIMIN
2 - On adjustments greater than 70 RPM'’s, either adjust sheave as
shown in Figure100(below 10 HP) or change sheaves (10 HP und
above). On adjustments less than 70 RPM’s, use the inverter
adjustment to lower the RPM’s.

PULLEY ADJUSTMENT (BELOW 10 H.P.)

ey

b MOTOR

Step 1- Loosen Allen screws.

Step 2 - Turn outside pulley clockwise to increase speed: turn
counterclockwise to decrease speed.

Step 3 - Turn inside pulley counterclockwise to increase speed;
turn clockwise to decrease speed.

FIGURE 100
Vil - CHECKING INDOOR AND RETURN AIR BLOWER MOTOR AMP-
ERAGE

It is mandatary that the blower motor amperages be checked on
every RVZ1 unit to be sure that the motor(s) are not overtoaded.
Should the motor{s) be overloaded, the inverter has an adjustment
to lower the blower command signal which in turn lowers the
-

FIGURE 101

FIGURE 102

maxirnum RPM and consequent amperage. 8volts is the minimum

setting of inverter.

1- Open exterior panel exposing the electrical box.

2 - Turn handie to apen electrical box. This disconnects power to the
unit.

WARNING - Baox contains high voltage — use extreme caution.

3-415 and 600 Units Only - Remove indoar and return air blower
motor contactor dccess panel, Refer to Figure101.

4 - Attach amp mieter and then turn “On” disconnect.

5- Check amperage draw on each of the (3) wiring leads to the
motor. See Figure 95 (185, 275, 300, 360 units) or Figure101
(415,600 units).

6 - Refer to Table 17 for motor full load amps.

7 Ifamperage reading is greater than shawn on Table 17, the motor
is overloaded. The inverter has a maximum speed adjustment
which puts a ceiling to motor output. Turn the adjustment to
lower amperage reading. Recheck amperage draw until the read-
ing is acceptable.

IMPORTANT - The inverter is sized according o the horsepower of

mndoor and return air blower motors. Do not install larger motors

without installing the correct size inverter.

TABLE 17

|HP 3 5. 4. 7% 1o 115] 1% | 3 | 5
AMPS 55 187 12.6 16 24 3 55 | 8.7

BLOWER MOTOR FULL LOAD AMPS (NEC)
*SUPPLY MOTOR *RETURN MOTOR

"See manufacturers nameplate for maximum full load amps.

VI - EXTERNAL STATIC PRESSURE MEASUREMENTS

If desired, external static pressure can be taken as follows:

1- Assemble a static pressure probe according to Figure103.

2 - Take external static pressures at locations specified in Figure104.

STATIC PRESSURE PROBE

PLUG END

114" or 516" DIAMETER RIGID TUBING
{Length as Needed)

FLEXIBLE TUBING
";’L‘—-r- ] S—

A -]

NPT RSRE  melhiit

1
DRILL FOUR HOLES (No. 64 Drill) 90" APART —4_@_

FIGURE 103
I1X - AIR BALANCING
A - Supply And Return Air Blowers
The unit must be adjusted so both supply and return blowers have
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RVZ1 EXTERNAL STATIC PRESSURE MEASUREMENTS SUPPLY BLOWER

} & - g-—FRESH AIR
o K -fis |
W ' ~RETURN AIR
! BLOWER
| EXHAUST
|
JE !
——
ZONE HEAD | }
; i Lk i, '\ CONDITIONED SPACE
|
| / - - BUILDING LEAKAGE
| | |

{ 100% FRESH AIR

PROBE EACH DUCT HERE
1L Mas it Static Prcsmre:‘\
J SUPPLY BLOWER

1

_DOUBLE BuCT ~_J -q—/ g g FRESH ATR
l 4—\«:& - q—8~‘~v\
N i l — RETURN AIR
‘ T BLOWER
E [ EXHAUST
I | A
| BAOUNTING !
Al
S IR T - CONDITION SPACE
T R <@—— BUILDING LEAKAGE
RETURN AIR '
"FIGURE 104
the same air handling capécities. This is very important in buildings 50/50 SPLIT
that are exceptionally tight. See Figure105 for three applications
where blowers should be in balance. SUPPLY BLOWER
On mulktiple unit_installations, operation of other equipment can
greatly effect the balancing procedure. During checkout of each unit, __J +
shut off other units, ] - eyl
1 - Adjust main blowers, using watt meter or ammeter method to get —— -— G-k* RETURN AR
desired operating cfm. This should be set with fresh air/return air § BLOWER

dampers in the 50/50 pasition.

2 - Adjust fresh airireturn air dampers.to the 100% return air position
and rmeasure static pressure at position A’ pnrunit, See Figure
106.This static pressure must he 0 w.c.to + 0.10" w.c. (0 mm w.c.
to 254 mm w.c). . . _ . L\ CONDITIONED SPACE )

3 - If static pressure is negative at point “A”, increase return air
blower rpm until proper static pressure is obtained.

B - Adjusting Damper Volume

Because the supply run lengths and air requirements do vary,

balancing dampers are provided at each zone head outletta permit

manual air adjustment. Refer to Figure 107. The installer must fur-
nish and install the balancing dampers for double duct applications. B S O — ST

Dampers should be installed between the mixing box and diffuser FIGURE 105

outlet. EXHAUST AIR DAMPERS

RVZ1 AND DMS4
| - DMS4 AND RVZ1 BELT ADJUSTMENT
Maximum life and wear can be obtained from belts only if proper
pulley alignment and belt tension are maintained.
Initially, tension new belt(s) at the maximum deflection force rec-
ommended: then re-tension belt{s) after a run in period of 24-48
hours. This allows belt(s) to stretch and seat in the graoves. -
A - Pointers For Installing Belts o _
1 - Use a matched set of belts. POSITION "A" J
2 - Clean oil and grease fram the grooves, also remove any rust or (DRAIN HOLE)
burrs from the sheave grooves.
3 - Shorten the ¢enter distance of the drive until the belts can be put
on the sheaves without forcing.

-2 BUILDING LEAKAGE

100% RETURN AIR

FIGURE 106
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force is between the minimum and maximum range shown, the
drive tension should be satisfactory. A force below minimum
value indicates an undertensioned belt. A force that exceeds
maximum value indigcates an overtensioned belt. Adjust the belt
tension for the indoor blower as shown in Figures 109 and 110.
Adjust the belt tension for the return blower as shown in Figures
111 and 112.

1.005%n. botrs and slide motor frame. TUp™ 16" Ralease wngitin’
Slideminior frame “Down 1o Tighten tensio

FIGURE 107

4 - Make sure that the sheaves are correctly aligned, the shafts are
parallel, there is clearance for the drive to run and the bearings
have oil.

5 - On two groove adjustable pulley, be sure both are set at same
pitch diameter.

B - Tensioning Belts

Ideal tension is the lowest tension at which the beit{s} will not slip

under peak load conditions, Over-tensioning shortens belt and bear-

ing life. The following is a recommended procedure for tensioning
belts.

1 - Measure the span length, X. Refer to Figure 108 .

2 - At center of span length (X) apply a force perpendicular to span
large enough to deflect belt 1/64" for every inch of span length
{deflection 1.5 mm per 100 mm of span langth).

Example - Deflection force of a 40" span would be 40/64 or 5/8°".

Example - Deflection force of a 1000 mm span would be 15 mm.

3 - Compare the applied force with the value given in Table 18. If the

DEFLECTION - 1/64" PER
INCH OF SPAN LENGTH
{1,6 mm per 100 mm of span tength}

FIGURE 108

R RN

FIGURE 109 ' FIGURE 112



TABLE 18

Belt Cross Motor Pulley Pitch Deflection Force
Saction Diameter Minimum | Maximum
f{Marked on Belt in. mm Ibs. | Kg ] Ibs. | Kg
30—-36]| 76,2 — 914l2-58]1,19]3-14] 1,47
A 38—48l 966 —1219] 3 ]1,36] 4 ]1,81
5.0 —7.0127,0—177,8]13-1/4]1,47| b 2,27
3.4-—472] 86,3—1066] 3 }1.36] & 2,27
B 44—56[111,7—1422] 4 1181]|5-7/8] 2,66
58 —86|147,7 —218,4]5-1/4]2,3817-7/8 | 3,57

Il - DMS4 AND RVZ1 LUBRICATION

A - Motor Bearings

NOTE - Always relubricate motors gccording to manufacturer’s fu-

brication instructions on each motor. If no instructions are provided,

use the following as a guide:

1 - Indoor and Return Air Blower Motor Bearings - Bearings are pre-
lubricated. For extended bearing life, relubricate at least once
every two years with a lithium base grease, such as Westing-
house 5370RW, Chevron BRB2 (Standard Oil) or Andok 260
{Exxon Qil). To relubricate, replace top plugs with standard
grease fittings. Remove lower outlet plugs and add grease with
handgun until new grease appears at bottom outlets. Run motor
forashort time before replacing bottom plugs. Refer ta Figures 83
and 84.

2 - Condenser Fan Motors - Prelubricated and sealed. No further
fubrication required.

B - Blower Bearings

Indoor and Return Air Blower Bearings - Bearings are prelubricated.

For extended bearing life, relubricate at least once every two years

with a lithium base grease, such as Alvania 3 (Shell Qil), Chevton
BRB2 (Standard Qil) or Regal AFB2 (Texas Qil}. Use hand grease gun
for retubrication. Add only enough grease to purge through the
bearings so that a bead of grease appears at the seal lip contacts.
Refer to Figures 83 and 84.

- DMS4 AND RVZ1 BLOWER BEARING REPLACEMENT

A - Alignment of Blower Bearings

Before installing blower bearings, the self-alignment feature of the

bearing must be loose and free. Use the following procedure.

1 - Hold bearing stationary, such as in a vice.

2 - Insert a short length of blower shafting or wooden mallet handle
into bearing to serve as a lever. Do not use a tool that will score or
gouge the inside surface of the bearing.

3 - Move lever side to side and up and down until bearing rotates free
and easy in the housing. A small amount of light weight oil
between the outer race and the bearing housing may aid in
loosening the self-alignment feature.

IMPORTANT - If the seif-alignment feature of the bearing can notbe

freed, do not use the bearing.

B - Assembly of Shaft, Bearings and Wheels

1-Clean grease and dirt from blower shaft with solvent. During

-assembly it is axtremely important to keep shaft free of oil at the
bearing locations since a bearing/shaft sealant will be used and
oil will decrease the effectiveness of the sealant, However, alight
coat of oil may be used on other areas of the shaft to aidin sliding
shaft through blower wheels.

2 - Assamble bearings, locking collars and blower wheels on the
shaft.

3 - Proceed with s&curing bearing housings to frame. It is extremely
important to properly align bearings to shaft. The bearing hous-
ing must be aligned so it will rest perfectly flat on the frame
mounting arm. Tap lightly on the bearing housing with wooden
mallet to ebtain this alignment, then uss slotted holes to center
biower wheels in the housing orifice and secure bearing housings
to frame.

IMPORTANT - There must be no misalignment between the bearing

housing and frame since tightening down misaligned bearings will

cause binding conditions and will result shortly in bearing andlor
shaft failure.

4 - Now center the blower wheels side to side in housings and secure
with wood niff kays and set screws.

5 - Check bearing and shaft alignment by sliding the shaft back and
forth in the bearing. A properly aligned assembly should slide
easily; not requiring over 40 Ibs. (18 Kg) of force.

C - Boaaring and Shaft Sealant

k is recommended that a sealant {loctite #601} be used between the

bearing and shaft to take up clearance and aid in securing the inner

race to the shaft. Loctite #601 is available from the Lennox Parts

Center in 10 cc tubses, part number P-8-11211. An acceptable sub-

stitute is Stud, N Bearing Mount, Loctite #22, which is available at

rmost automotive supply houses.

1 - Apply the sealant sparingly to the shaft on each side of the
bearings. Slide the shaft back and forth until sealantis thoroughly
worked into the shaft and bearing contact area.

NOTE - Loctite sealants remain liquid outside the joint. Remove ex-

cess, Sealant will partially cure in 10 minutes and fully cure in 1 hour.

2 - Position shaft to center blowar wheels side to side in housings.

D - Locking Collars

tf “Schwezloc' Sealmaster bearings are used, install locking collars

immediately. Torque the set screws on collars by bending hex

wrench. If bearings with eccentric locking collars are used, allow
approximately 10 minutes for sealant to curs before locking collars
in place. Lock as follows:

1 - Mate cam of collar with cam of bearing inner ring.

2 - Press collar lightly against inner ring, then turn collar in direction
of shaft rotation until engaged. Refer to Figure 113.

3 - With draft pin in collar hole, strike in direction of shaft rotation to
lock. See Figure 114,

4 - Tighten set screw in collar.

FIGURE 113

FIGURE 114
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ELECTRONIC ZONE CONTROL

| - GENERAL.

A - Dual Duct

ZD6 (DMS4) and ZD8 (RVZ1} mixing boxes are available for double

duct applications, See Figure 115, The discharge sensor and zone

damper actuator are located at mixing box. Refer to mixing box
installation instructions.

B - Zone Dampers (Figure 116}

1 - DMS4 - Hot and cold damper blades are mounted on a common
shaft. Blades are always 90 degrees to each other. Vertical ad-
justment should allow blades to rotate freely without binding on
ends or center divides.

2 -RVZ1 — The RVZ1zone dampers are designed so that the hot and
cold dampear blades operate independently. A magnetic/spring
overdrive rnechanism will allow one blade to remain closed or at
minimum while the other is opeaning.

(¢ I*TJ(«?‘ :

Double duct dlstrlbutlcm T
system with zone _.,__‘H'” ~r|
damper boxes. . e

Mixing dampers

remote from umit

FIGURE 115

TOP VIEW TOP VIEW TOP VIEW“ .
HOT DECK ? COLD DECK %ﬁ COLD DECK
BLADE QOPEN i  BLADE CLOSED } BLADE OPEN
”“WWC% e — iq rm
“ s HOT DECK
. BLADE CLOSED

O=_

: ._Lf.;'

!
|
|
I
*j 'J'| Counterclockwise
i s | |4 Shaft Roranon
.

[
\ ﬂi | o
coLp DECK BLADE I i j COLD DECK BLADE
CLOSED . L, OPEN
| s | cotb DECK BLADE Lo |
: ‘ L GLOSED 1
y o i i

|
i
I
‘ |

HOT DECK BLADE
‘ CLOSED

>
i | )
HOT DECK B8LADE
OPEN HOT DECK BLADE
: CLOSED

| TOHEINOT INOZ.

DAMPER BLADE POSITION
AT 10.5 VDC
(HEAT DEMAND)

DMS4 AND
RZV1 ZONE DAMPER

DAMPER BLADE POSITION
AT 12.0 VDC*
(NO LOAD)

*Blades sut at ne lad posioon for na miked au

RVZ1 ONLY

DAMPER BLADE POSITION
AT 135 VDC
(COOL DEMAND)

DMS4 AND
RVZ1 ZONE DAMPER

FIGURE 116
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I1- ZONE DAMPER ACTUATOR

A - Actuator

At 10.5VDC the zone damper is open to the hot deck and closed to the
cold deck. At 13.5 VDC the zone damper is closed to the hot deck and
open to the cold deck. On RVZ1 units only, both damper blades are
closed ar at minimum position at 12 VDC. Refer to Figure 116 for
operation of the zone dampers.

B - Mechanically Slaving Dampers

Onie zone damper actuator can operate a series of damper blades by
mechanically connecting zones to motor. Refer to Figure 117.
NOTE - Do not connect more than 3 blades per actuator for RVZ 1
units or 4 blades per actuator for DMS4 units.

FIGURE 117

C - Electrically Slaving Actuators

1 - Connect terminal R of secondary motor to terminal R of primary
motor.

2 - Connect terminal C of secondary motor to terminal C of primary
motor. Refer to Figure 118.

a S\

PRIMARY ACTUATOR SECONDARY ACTUATOR
ELECTRICALLY SLAVING ZONE ACTUATORS

FIGURE 118

D - Performance Check
The following test requires a Load Simulator and DC voltmeter to
check operation of each zone actuator.
1 - Connect Load Simulator to zone actuator as follows:
a - Turn off power to unit.
b - Set Load Simulator by aligning thumbwheel mark with null
indicator. See Figure 119.

¢ - Remove wire from terminals C and R. DO NOT SHORT WIRE.

d - Connect Load Simulator and DC voltmeter leads as shown in
Figure 119.

DC VOLTMETER

N

ZONE DAMPER

ACTUATOR
o
-
Ow© INSTALL JUMPER
BETWEEN TERMINAL
Ol ® / A s
(]

o) ca H3_, &
et | Bl
c2 H2
bl | gl
fefrd | B

™ C HI LO HT
L o ¢ 0|0 D
s 123458 789101112
0000000000
24 VAC 24 VDC
00
=) =)
" FIGURE 119

2 - Turn on power to unit.

3 - Allow a short warm-up period before proceeding with test, Full
extension time of shaft normally takes 2 minutes after warm-up.

4 - Slowly rotate Load Simulator while observing DC voltmeter. Ac-
tuators will respond to command signal variations as described
in hasic function chart. Damper shaft is retracted at 10 volts and
extended at 14 volts.

NOTE - Most portable voftmeters are accurate to +1 volt. Any varia- L

tion in starting points should be consistent on voftmeter.
5 - Refer to “"Electronic Circuit Troubleshooting’” section on page 39
if the zone actuator does not respond correctly,

6 - Remove Load Simulator and DC voltmeter and reconnect leads to § :

termiinals at zoneg actuator.

1l - MINIMUM CONSTANT AIR FLOW ADJUSTMENT (RVZ1 ONLY}
The RVZ1 is factory assembled so the zone head damipers remain
closed with no demand from the room sensor. The zone damper can
be field adjusted to allow a desired amount of constant air flow to
individual zones.

The relative angular position between the hot and cold deck damper
blades is adjustable from 0° {no air} to 907 {100% air). Each blade can
be set ata maximum 46°from closed position, thus making a 90° total
angle between blades. Table 19lists the percentage of air available
per dimensional opening of blade. Both the hot and cold deck blades
must be set for the same opening to provide the desired percentage
of minimum air.

The damper actuator travels 160° with an B0® swing either side of
mid-position. Mid-position reflects a 12 VDC command signal which
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TABLE 19

Blade Percent of Total Air RVZ1-185/275/300/360 RVZ1-415/600

Angle By-passed with each blade 11 Zone Dim. A 15 Zone Dim. A 11 Zone Dim. A | 17 Zone Dim. A
0° Set at< B’ or Dim. "A" in. L mm in. mm in. mm in. mm
5 15% va_ | e84 L3118 4.8 5/16 7.9 318 4.8
10 _ 30% 916 14,3 38 9.5 916 14.3 3/8 9.5
15 . 45% 13/18 20.6 12 12.7 7/8 222 916 14.3
20 __60% 1-1/16 27.0 34 19.0 1-1/8 28.6 3i4 19.0
25 75% 1-5/16 33.3 15/16 23.8 1-3/8 349 7/8 22.2
30 90% 1-1/2 38.1 1-18 | 28.6 1-5/8 41.3 1-1/16 27.0
35 100% 1-314 445 1-1/4 31.8 1-7i8 47.6 1-316 30.2
40 100% 2 50.8 1-3i8 34.9 2-1/8 53.9 1-3/8 34,9
45 100% 2-1/4 57.2 1-12 38.1 2-318° 60.3 1-1/2 38.1

signifies a balance point at the particular zorie. The total travel of the
damper blade consists of the minimum air setting plus 80°. For
example if the hot deck damper is set at 45° minimurm air, the blade
will travel 1157 from closed position on a heating demand.

NOTE - Due to the air flow properties of single blade dampers, a 70°
angle between blades is as efficient as a 90" angle and permits full
continuous air.

Refer to the following procedure to adjust for minimum air.

1 - Attachload simulator to actuator as instructed in “'D-Performanice
Check”. Set simulator at 12 VDC so the actuator is approximately
in mid position. Both hot and cold deck damper blades will be in
the closed position,

2 - Remove cover from damper actuator. The wiper blade of actuator
should be inthe position shown in Figure 120. Ifthe wiper blade is
not centered, turn simulator until it is.

WIPER ARM

DAMPER MOTOR

Crank arm and wiper
arm are parallel, both
pointing straight out
when properly adjusted at

No-Load. {Simulator at
@Wﬁrox. 12.0 VDC)
BRSNS

CRANK ARM _J

SLAVE LINKAGE
FIGURE 120

NOTE - The crankarm must be parallel to the wiper blade. If the
crankarm js not paralfel loosen coupling at actuator and reposition
finkage so that it is. See Figure 120.

3-Loasen 2 set screws holding hot deck damper magnet arm to
shaft. Refer to Figure 121. See Table 19 for percentage of air
versus dimensional opening of blade. Turn magnet arm and
blade clockwise until desired opening is obtained and then
tighten set screws.

4 - Loosen 2 set screws holding cold deck damper magnet arm to
shaft. Turh magnet arm and blade counterclockwise until the
opening matches the hot deck blade.See Figure 121. Tighten set
SCrews.

5 - Remove Load Simulator and DC voltmeter and reconinect leads to
terminals at zone actuator.

COLD DECK BLADE

_ (40 ‘~.\

p—

HOT DECK BLADE

s ‘oﬁz/

/
i

L Fis

-m==

i s ) ' T
| d—Set Hot Deck and Cold Dec:%.

Damper Blades at Same Dimension

g e

i
'

[ %

|‘ z; o o ¥

! ' £__Tighten set screws with blade at
desired dimension A",

(Cr
i| /

Loosen set screws and rotate blade.

MINIMUM AIR ADJUSTMENT

FIGURE 121

IV - PROBLEM ZONES

If a problem zone transmits a constant heating or cooling demand,
remove that particular zone lead from A9 load analyzer module,
until the prohlem is corrected.
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FILTERS

Three types of filters are available; polyurethane, bagtype filters and
automatic roll filters.

NEOTE —Install filters with wire mesh
on downstream side of air flo

I - POLYURETHANE FILTERS

1 - Remove access panel from the damperifilter cabinet to expose
banks of filters. Grasp the bracket on chain at bottom of each
bank. Simply pull chain and bring out filters. Refer to Figure 122,

2 - To clean the filter, vacuum or wash with mild soap and water. For
increased efficiency, coat the filter with water soluble oil, No.
P-8-5069, available from your Lennox dealer.

CAUTION - Some detergents have an adverse effect on the filter
media, causing it to loose its flexibility or becorne soft. It is recom-
mended that dish washing liquid be used. When cleaning the filter
do not leave it soaking in cleaner; leave filter in cleaner only as long
as it takes to clean {t. Do not use any enzyme detergents or pre-
soakers. After filter is clean, rinse it thoroughly before repiacing in
unit.

3 - Repiace filters in unit noting arrangement and air flow direction.
Refer to Figurel123(185, 275, 300, 360) or Figure124(415, 600). Slide SLAE FILTER ARRANGEMENT
filters in on track, pulling chain and bracket in place. 415, 600 UNITS

A B
in. mm in. mm
20 x 20| 508 x 508 | 20 x 25 | 508 x 635

FILLER PIECES

FIGURE 124

Il - BAG ASSEMBLY FILTERS

1 - High efficiency bag assembly filters {non-cleanable} and
polyurethane pre-filters {cleanable) are used.

IMPORTANT — The pre-filters must be cleaned regularly to extend

the life of the bag filters. Be sure to reinstall pre-filter seal strips after

each cleaning. Use the same procedure as for "I — Polyurethane

Filters”, Refer to pre-filter arrangement, Figure 125 (185, 205, 275,

300, 360) or Figure 126 (415, 600).

2 - To change bag assembly filters, pull old filters from unit as shown
in Figure 127. Remove wire support rack from filter frame and
reinstall on replacemaent filters:

a - Thread rear connecting wire out of loops at the top rear of bag
assemblies.

FIGURE 122

NOTE—Install filters with wire mesh
NOTE —Install filters with wire mesh on downstream side of air flo

on downstream side of air flo

FILLER PIECE
\ FILLER PIECE
A
B
\\
-
8 \
. B AR FLO
AIR FLO FILLER PIECE
SLAB FILTER ARRANGEMENT PRE-FILTER ARRANGEMENT

185, 205, 275, 360 UNITS 185, 205, 275, 300, 360 UNITS

n. mm in, mm in. mm in. _§..mm ’
20 x 20 | 508 » 508 | 20 x 25 | 508 x 63% 20 x 20 | 508 x 508 |20 x 25| b08 x 635
FIGURE 123 ) FIGURE 125
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\ NOTE—Install filters with wire mesh
on downstream side of air flo

NOTE—Install filters with bags
on downstream side of air flo

FILLER PIECE

N

8

A I
N

AIR FLO

PRE-FILTER'AHRANGEM%N
415, 600 UNITS

/- /-

A 1] J BAG FILTER ARRANGEMENT
in, mm in. mm 185. 205, 275. 360 UNITS
16 x 25 | 406 x 635 1 20 x 25 | 508 x 635 A B
FIGURE 126 in, mm in. mim |
S . 20 x 20 | 508 x 508 j 24 x 24 | 609 x 609
FIGURE 128

NOTE—tnstall filters with bags
on downstream side of air flo

/- /-

1-Remove fillar piece and slide filter out AlR FLO 1
2-Thread connecting wire out of loaps
8

3-Remove triarigular side pieces
4-Install replacement filter BAG FILTER AHRANGEMEN\
5-Space bags equally along connecting wire % 415, 600 UNITS &
FIGURE 127 . mm in. mm
b - Remove triangular side pieces by bowing out vertical wire 120 x 24| 508 x 609 | 24 x 24 | 609 x 609 _
until free of frame. FGURE 129
¢ - Reverse procedures {a) and (b) to install on replacement filter
frames. by use of a draft gauge, shouldbe 045" - 0.5 " w.c. {114 mm-12,7
d - Slide the bags along the rear connecting wire until there is an mm w.c.).
equal amount of space between each bag assembly. 3 - Should dust load to which filters are actually subjected be more or
e - Replace filter bag assemblies in unit. See Figure128(185, 275, less than “normal,” simply reset timer to destred amount of
300, 360) or Figure129(415, 600} for arrangement. media to be introduced per 24 hours of operation to keep pres-
suredrop across filter curtain between 0.45" - 0.5" w.c. (11,4 mm -
it - AUTOMATIC ROLL FILTERS 12,7 mm w.c.).
Roll filters have altimer cont_rol witl_1 a pressure b_agk-up control for AR BILTER TINME EACTORY SETTING
advancement of filters, Two inch thick glass media is standard with Media -
1/2” {13mm) synthetic media as optional. indexad Timer Apr.!roxl'mate
A - Timer Control Adjustment Filter L h 24 h cycle |[media “life’” at
) . ) . iiter Length | per rs. | .
The adjustable timer control system assures that a fixed amount of Unit of unit interval recommen.ded
media per 24 hours of unit operation will be introduced into air operation (I'!aurs - | timgr setting
stream. (De-energized during nite-setback). - g o g minutes} {hours)
1 - Thetimeardialis calibratedininches of media introducedin any 24 .
hour period of unit operation. Each timer is pre-set at the factory 185,275 72 1828 [ 2-112 | 63,5 9 .36 6816
for “Normal’” dust load operation. 300,360
2 - Pressure drop across the filter curtain, which may be determined 415600 | 90 | 2286 j3-14 [ 825] 7-32+ 5095
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4 - Metering cam assures that 1 (254 mm) of cleah media is intro-
duced. Timer resets and starts on a new cycle.

5 - Timer motor operates until timer interval is completed, at which
time 1" {25,4 mm) of clean media is introduced. Timer resets and
starts on a new cycle.

6 - Media movement rotates splined roller on which metering cam is
mounted. Cam follower of media metering switch is actuated by
rotation of cam which stops drive motor until another timeintar-
val has elapsed.

B - Pressure Back-up Control Operation and Adjustment

The back-up pressure control introduces media into airstream

whenever selected pressure differential accross filter curtain is

reached.

1 - Pressure differential is determined by air velocity through media
and filter loading.

2 - Each pressure differential switch is preset at factory to operate at
a system velocity of 500 fpm (2,54 mis).

3 - To change velocity setting:
a - Select proper control scale from the chart.

PRESSURE CONTROL ADJUSTMENT FIGURE 130
fpm mis in. w.c. .. mmwe. T
600 3,04 0.68 17.2
550 2,79 0.59 14,9 EDGE SEALS
500 2,54 0.50 . 12.7 MEBTA TRAVEL
450 2,28 0.41 104
400 2,03 0,34 8.6 -
350 1,77 ___0.27' 6.8 SPLINED
300 1,62 0.21 5.3

b - Calibration or actuation point of pressure switch is indicated-

by scale affixed to transparent range spring enclosed. Recali- USED
MED{A CORE

bration to another setting within range of control is accom- MEGTENGLL R
plished by turning center adjusting screw. Refer to Figure 130. BRAKEPLATE
C - Changing Roll Filters INSTALLATION ARRANGEMENT
Refer to Figure 131 for installation arrangement. . OF ROLL FILTER MEDIA
1. Open doors on both ends of filter. FIGURE 131
2 - Install small trunnion (from top of empty core} on top of core in 7 - Mesh gear trunnionand drive pinion, and rotate latch handle to
clean media roll and large trunnion (from bottom of empty core) closed position.
into bottom of core in media roll. 8- Feed lead end of media roll between idler roller and filter
3 - Insert fresh media roll (with trunnions in place} into filter oppo- housing.
site the drive end of filter. Large trunnions must be on bottom 9 - Pull media through fitter between front and rear grids and be-
and MEDIA MUST FEED FROM CLEAN ROLL SO THAT EX- tween edge seals being careful that media enters both edge
TERIOR OF CLEAN ROLL BECOMES AIR ENTERING SIDE OF seals evenly.
FILTER WHEN MEDIA IS UNROLLED. 10 - Feed end of media around splined roller and empty core,
4 - Rotate latch handle to closed position to lock roll in place. 11 - Metal core is provided with teeth to engage media. Make one full
5 - Atused media end of filter inset large lower trunnion {from used wrap on core to insure proper engagement.
media core} into bottorm end of empty media core. 12 - Recheck above steps to be sure all steps have been followed
6 - Insert empty core and trunnions into trunnion supports in drive correctly. Filter is now ready to operate. Figure 131 illustrates
end of filter with gear trunnien engaging the pinion gear. roll filter operation.
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SERVICE FLOW CHARTS

With equipment as sophisticated as this, it can often be difficult to
locate the source of trouble from a given set of conditions.
The following service flow charts are designed to direct you to the

likely source of trouble from certain observed orreadily determined
conditions.

When going through the following service flow charts, always start
with “Supply And Return Air Blower Operation.” Once the indoor
and return air blowers are running, go to the flow charts for “Hot
Deck” or “Cold Deck.” The schematic wiring diagrams provided on
the unit are to assist you in understanding the various circuits.

SERVICE FLOW CHART FOR INDOOR AND RETURN AIR BLOWERS

Indoor and return air blowers do not run

Is main disconnect “on’'?
{located in master control panel)

Check fuse in 120 volt power ¢ircuit fusetrons

Is power supply voltage the same as unit nameplate

Check blower motor fusetron
{located in master control panel)

Is system clock timer in “"Day Position™?
(located in blower compartment)
Are blower motor overloads “Open”? — 7-1/2, 10 and 15 hp |
Motors only{located in master control panel}. 1-1/2, 3 and
5 hp motors have internal ,overtoads (automatic reset)

Is nite setback switch in "'Day Position’'? {located remote}

1

With motors running, check full load
amps against motor nameplate

Is readout panel system switch ““On”? {located remote)

|

|

Check for loose or broken blower bekts

Reset mixed air fire protectid'r'i' thermostat
(tocated in blower compartment)

l

Reset return air fire protection thermaostat

(located on return air damper pariel}

Refer to Service Representative or to Service Manual
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SERVICE FLOW CHART FOR HOT DECK OR HEATING SECTIONS

No heat

Is at least one zone calling
for heating?

Indoor and return air blowers
running

Is sail switch closed energizing
sail switch relay?
(located on indoor blower scroll)

Is A9 load analyzer
module operating properly
1

Is bonionnéi‘mhéét'i'hg de-ehé'r“gi'zed

HOT WATER OR STEAM

by overriding controls

1
GAS

Are all manual gas valves open?
{located in heat section vestibule)

|

Are high or low gas pressure switches
locked out? (FIA/FM units only)

ELECTRIC

Is door interlock switch closed?

l

Are combustion air blowers
on gas units runhing?
(located in heat section vestibule}

I

On hot water units, is main pump
running? (located remote}

Are limit control contacts closed?
{located in heat section vestibule)

|

Are limit control contacts closed?
{located in heat section vestibule)

Is hot water up to temperature
or steam up to pressure

l

“Are combustion air proving
switches closed?
{located in heat section vestibule)

|s hot water or steam valve
operating (visual check)

Check fusetrons to electric
heat elements
{located in master control panel)

Reset primary controls
{located in master control area)

Check safety fimits to electric
elements

|

Does ignition transformer and
pilot valve energize? 30 seconds
after combustion air blowers start

Is A10 sequencer energizing
element contactors?
{located in master control panel)

After primary controls prove pilot,
main gas valves should be energized
(located in heat section vestibule)

Check amperage draw on individual
heating elements. All should register
approximately the same amperage

Ignition transformer shuts “OFff”

6 min. delay on 2nd stage

Refer to Service Representative
or to Service Manual
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SERVICE FLOW CHART FOR COLD DECK OR COOLING SECTIONS

Outside temperature Insufficient or no cooling Indoor and return air
above 70°F (21.1°C} I blowers running

l

Are power saver controls
correctly set?

Is at least one zone calling
for cooling?

Is sail switch closed energizing
| sail switch relay?
Is A9 load analyzer module {located on indoor blower housing)
aperating properly

L

is portidn of cooling de-eneryized
by overriding controls

CHILLED WATER COOLING REFRIGERANT COOLING

Check cormpressor power
supply fusetrons
(located in master control panel)

Is main pump running?
{located remote)

Check compressor control circuit fuses
{located in master control panel)

s water at correct temp.? Check compressor safety circuit fuses
{located on compressors}

Are compressor overloads
or motor protectors open?
{located in compressors}

Is water valve operating?
(visual check}

Are pressure switches open?
{internal to compressor)

Air restriction aver coil? I

l Air restriction over evaporator coil? I

Are condenser fans running? 1st stage
] Is evaporator coil icing or frosting? ] condenser fan may be off becuase
o ' of condenser heat

l Insufficient refrigerant charge?

|

}

Refer to Service Representative or to Service Manual
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