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PANEL WIRING DETAIL 2 [ BILLOF MATERIALS
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. UNT 1108 DC-1 45 1 EN-1__ | Boller Rm Nz Trank

Al-1 RIT-OVR PNL [Emerganc Emergency Stop Switch UNT 1108 DC-1 45 1{AL1 EN-1 Boiler Rm 45-1-A11

Al-2 JunT 1108 DC-1 45 1Az __|[EN1 |[BallerRm 45-1-A1-2

Al-3 UNT 1108 DC-1 45 11A1-3 EN-1 Boiler Rm 45-1-Ak3

Al-4 UNT 1108 DC-t 45 1]AL4 EN-1 Bailer Rm 45-1-Ak4

Al-S UNT 1408 0C-1 45 1|Al-5 EN-1 Bailer Rm 45-1-A1-5

Al-§ . LUNT 1108 DeC-1 45 1Al-6 EN-1 Bailer Rm 45-1-A1-6

BiI-1 HIT-OVR PNL |Group 1 Group 1 On Switch Sts UNT 1108 0oc-1 45 1|BI-1 EN-1 TBoiler km 45-1-Bl-1

BI-2 HIT-OVR PML {Group 1 Group 1 Off Switch Sts UNT 1108 0Cc-1 45 1{81-2 I-EFH —[Bailer Rm 45-1-Bl-2

Bi-3 HIT-OVR PNL |Group 2 Graup 2 On Switch Sis UNT 1108 DC-1 45| 1]|81-3 [EN-1 Bailer Rm 45-1-813

Bi-4 HIT-OVR PNL |Group 2 Group 2 Off Switch Sis UNT 1108 DC-1 45 1]Bl-4 |EN-1 Bailer Rm 45-1-Bl4

Bi-6 HIT-OVR PNL [Group 3 Group 3 On Swilch Sis UNT t108 DEC-1 45 1|BI-6 TENA Boiler Rm 45-1-Bl-6

BI-7 HIT-OVR PNL |Group 3 Group 3 Off Switch 5is UNT t1G8 DC-1 45 1lel-7 EN-1 Boiler Rm 45-1-Bl-7

80-1 THIT-OVR PNL [Group 1 Group 1 On Lite Cntr UNT 1108 DC-1 45 1]80-1 EN-1 Eailer Rm 45-1-B0-1

BO-2 THIT-OVR PNL Group 1 Group 1 Off Lita Cntrt UNT 1108 DC1 45 1180-2 EN-1 Boiler Rm 45-1-B0-2

BO-3 HIT-OVR PNL [Graup 2 Group 2 On Lite Cntrl UNT 1108 DC-1 45| 1|80-3 EN-1 Boiler Rm 45-1-B0-3

BO4 HIT-OVR PNL [Group 2 Group 2 Off Lita Cntd UNT 1108 DC-1 45 1|80-4 EN-1 Boiler R 45-1-B80-4

BO-5 HIT-OVR PNL |Group 3 Group 3 On Lite Cntr UNT 1108 DC-1 45 1/B80-5 EN-1 Boiler Rm 45.1-B0-5 ]

BO-8 HIT-OVR PNL |Grqup 3 Group 3 Off Lite Catrd UNT 1108 0C-1 45 1/BO-6 [En1 Beiler Rm 45-1-B0-6

BO-7 UNT 1108 DC-1 45 1[BO-7 EN-1 Bailer Rm 45-1.BO-7

80-8 UNT 1108 DC-1 45 1|BO-A EN-1 Boiler Rm 45-1-80-8

LINT 1108 EN-1 Boiler Rm Power 1o Contraller
UNT 1108 0C-2 45 2 EN-1 Boller Rm N2 Trunk
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BO-4 HIT-OVR PNL |Group 5 Graup 5 Off Lite Cntd UNT 1108 OC-2 45 2|BC-4 EN-1 Bailer Rm 45-2-80-4

BO-5 |HT-OVR PNL |Group & Group 6 On Lite Cnid UNT 1108 DC-2 45 2|BO-5 EN-1 Boiller Rm 45-2-80-5

BO-& [HT-OVR PNL Group 6 Group 6 Off Lite Cnid UNT 1108 0c-2 45 2[BO-6 EN-1 Boder Rm 46-2-B0-6
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THIS DRAWING IS TYPICAL FOR ALL 4 ZONE FAN

UNITS

THEY SERVE THE VENTS, BLDG 300/KITCHEN,

BLDG 100/ADMIN, BLDG 200

RELAYS MOUNTED IN SAME PANEL AS |
THE CONTROLLER, LOCATED IN CEILING
ABOVE THE ROOM SENSQR
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Desjanation Qty Part Number Description
Field Davices:

DC-3 1 ASUNT14141 CNTRLR,DIG,UNT 8Al,4B1,6B0,2A0,SCR

0A-T 1 TE6313P-1 SENSOR, T-NI,D.1%,3IN OAT

R-1-4 4 VBOD1B-F SPDT RELAY SOCKET BASE

4 VMD1B-F24A SPDT RELAY, 24VAC,15A, LED, PUSH T( TEST- VERIS
TXA 1 Y¥65T31-0 XFMR, 120-208-240/24 40vA FOOT [Y65AR+]
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wx:  System m REVISION Drawing Title
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Palnt informatlo Controller Infarmatlan Panel Information lntermed]a_te Devica Field Device
B Cable
Controller NCM Trunk - N Cable Wiring Wirlng "
Tag | Peint Type |System Narmte Expanded ID Controller Details Tag Addr Addr. Bca stnaton Terr Qut Panal Panel Location Mo fTubing Termtnation fn Device Termination Qut Mublng T in Ref Detail Commaent
UL .
UNT 141 EN-3 Boiler Rm Power to Contraller
UNT 141 DC-3 45 3 EN-3 | Bailer Rm N2 Trunk

Al-1 HIT-ZONE ___|Oulside Qutside Air Temp UNT 141 DC-3 a5 3[AL1 Al1A COM EN- Boder R 45-3-Al-1 [2/18 YEL 2-Wire TE UT13

A2 UNT 141 DC-3 45 3[AL2 EN- Boiler Rm 45-3-A1-2

Al-3 UNT 141 DC-3 45 3[Al3 EN- Boiler Rm 45.3-A1-3

Al UNT 141 DC-3 45]° 3[Akd EN-3  |Boiler Rm 45-3-Al4

ALS UNT 141 DC-3 45 3[alg EN-3 | Bodler Rm 45-3-Al-5

Al-6 JUNT 141 DC-3 45 3|Al-6 EN-3 Baoiler Rm 45-3-Al6

Bl-1 JUNT 141 DC-3 45 3[Bl-1 En-3 Bailer Rm 45-3-Bl-1

Bl-2 JUNT 141 0C-3 45 3[Bl-2 EN3 Baller Rm 45.3.81-2

B3 JUNT 141 pE3 [T 4s 3|83 EN-3  [Baler R 45-3 B3

Bi4 UNT 141 DC-3 45 AlBla Ena | Boiler Rm 153814

BO-1 HIT-ZONE __[2N-1 Vents UNT 141 0C-3 45 3[BO-1 BO1,RTN EN3__ |Boiler Rm 45-3B0-1 [218VIO  |COIL {24V, Com) Veris Command Relay _|COM, NO 2114 See wiring dalail Starter (NQ} (Sw Hi} UT502

BO-2 HIT-ZONE__|ZN-2 Building 300/Kiichen UNT 141 0C-3 45 3[B0=2 BO2RTN EN3 | Boilar Rm 45-380-2_[218vI0 _ [COIL {24V, Com) Veris Cammand Relay _[COM, NG 214 Ses wiring delsil Starter (NO) (Sw Hi) UT502

BO-3 HIT-ZONE __ [ZN3 Building 100/Admin ONT 141 0C-3 45 3[BO3 BO3RTN EN3 | Boiler Rm 453803 {218MO0_ |COIL 24V Com) Varis Command Relay |COM, NO 2114 See wiring detail Starter {NO) (SwHi) _[UT502

BO-4 HIT-ZONE__|ZN-4 Building 200 UNT 141 0c3 45| 3[BO4 BO4,RTN EN3 | Boiler Rm 453804 J2Z18VIO___|COIL (24Y, Com} Varis Command Relay |COM, NO P4 aa wiring detail Starter (NO) (Sw Hi} _ [UT502

BO-5 UNT 141 DC-3 45 3|Bo-5 EN-3 | Bailer Rm 453 B0-5
|BO6 UNT 141 DC-3 45 3806 EN-3 | Boller Rm 45-3-B0-6
1A0-1 UNT 141 DC-3 45 3[A0-1 EN-3 | Baoler Rm 45-3A01 7
1AD2 UNT 141 BE<d 25 3[AG-2 EN-3___|Boiler Rm 453 A0-2
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- 2] By-Pass Control Unit—Mode! ARBEB

The Carnes Model ABBB, by-pass unit, provides pressure dependent variabie air volume to
individual zones while by-passing the unneeded air to the ceiling plenum for recirculation.

Although zone air volumes in small buildings may vary greatly, the cost of fan controls many
times cannot be justified. Zone variable air volumes are realized with the by-pass unit while the
supply fan delivers a constant CFM.

. The ABBB is compatible with reverse or direct acting pneumatic thermostats or electric N
thermostats. Zone thermostats directly controlling the by-pass damper assures that only the air '
that is needed is delivered to the zone.

Downstream duct work pressure losses can be matched by adjusting an integral by-pass
balancing damper. -

Other Features Include:

® Air flow capacities from full shut-off to zone to 3,200 CFM.

® Pneumatic, electric or manual damper control.

® Low pressure drop.

® Low sound levels.

® Thermaily and acoustically insulated casing.

® Open-end discharge provided with S and drive connection for easy installation.

® Optional multi-discharge adaptors have round outlet connections with integral balanc-
ing dampers.

® Balancing damper in by-pass is standard.

® Air flow sensor at inlet is standard.

® Optional hanger brackets.

® Optional controls enclosure for electric controls,

¢ Optional foil coated insulation (hospital, laboratory, etc. applications).

. Available Modules: @
J.
¢ Basic control unit—Model ABBB.
® Muiti-discharge adaptor—Model AXMA (See Section 5—Accessories).
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«-PERFORMANCE DATA—Mode! ABBE By-Pass Conitrod Umii

SOUND DATA SOUND DATA
’ﬁ ) Sound Power db Max. Sound Power db Max.
Octave Band Disc. [Radiated . ' Octave Band Disc. |Radiated
cFM | aPs| 2 | 3 [ 4 {5 [ 6 | 7 INC| NC_| CFMAPszlsj | 5 1 6 ] 7 INc| NC
SIZE 02 SIZE 12
80 | 007 | — 31 23 —_ - - —_ -_— 4801003 | — K1) 21 -_ -_— —_— —_ —_
120 (014 | — 4 as 29 -— - — - 720|006 | — 38 k3 29 22 _ — —_
160 | 023 | 51 49 42 38 30 - 26 — 960 | 0.11 | 48 45 38 34 29 — 22 23
200 | 0.36 | 56 54 47 42 36 N 33 24 1200) 0.17 § 65 52 45 39 35 30 31 29
| SIZE 04 SIZE 16
160 | 005 | — — 21 -— —_ - — — 640|003 | — 30 23 20 — —_ —_ —_
240 (012 | — 41 34 28 21 — -_ — 960|006 | — 39 32 27 21 — - —
320 (021 | 51 48 41 36 3 26 25 24 1280 0.12 | 52 47 40 35 30 — 24 22
400 1032 | 56 53 47 42 37 33 32 30 1600]0.18 | 58 53 47 41 36 31 32 29
SIZE 06 SIZE 24
240 1004 — | B2 |22 | — |~ | =— | — — 960|004 — | 35 | ;1 21 - — | = —
360 010 — 40 32 27 — - — — 1440 | 0.10 | 48 45 11 33 30 28 25 20
480 | 016 ) 49 47 40 34 29 - 24 21 1920|018 | 54 51 47 '/ 38 32 32 28
600 {0251{ 54 52 46 40 36 31 31 26 2400)0.28 | 60 58 54 a7 44 42 39 35
SIZE 08 SIZE 32
320 (003 | — — — — —_ — — — 1280|004 | — 37 33 27 24 —_ — —
480 {007 | — | 37 |29 | 22 | — | — | — - 1920|009 | 51 | 46 | 41 | 36 | 31 | 27 | 25 21
640 | 013 ] 47 45 ar N 27 — 22 21 2560 | 0.15 } 57 54 48 44 39 34 33 29
800 (019 ! 54 51 44 a7 33 28 29 28 3200 0.22 | &1 59 53 47 44 38 38 38
OPEN END NOTES 1. APs Static pressure dilference from iniet to discharge.

2. Radiated NC is basad on sound emanafing from the casing with room absorpnon {10db) and ceiling plenum
absorption and transmission loss (10db).
3. Dash (—) indicates sound power db or NC leval less than 20.
4. Ail values of NC inciude 10 db room absorption.

OMODEL NUMBERING SYSTEM—Model ABBB Control Unit

MODI 1 NlIMBF il

1

- AIR TERMINAL

NOTE:

I pEsien
' sEmr-t.

5] [6]\[E] I%IE‘»IJ

o —
~

Unil Size

B - BY-PASS 24

!

Contral Type

CA - Pneumatic Actuator by Carnes

PA - Pneymatic Actuator by Others
Mounted by Carnes

EA - Electric Actualor by Cames

EB - Electric Actuator with Changeover
Stat by Carnea

MA - Manual Damper by Carnes

operating information.)

CONTHOLS

9

A 2

OPTIONS

¥

E Q00

Y

Transtormar
T - 120/24 V. t Phase
U - 277724 V, 1 Phase

B - FOIL COATED INSULATION
¥ - STANDARD INSULATION

H - HANGER

BRACKETS

E - CONTROL ENCL.
{EA Mode! Only}

Control and Dampsr Arrangement
2 - Normally Open Damp.erto Zone (By-Pass
Closed/Pnaumatic CA or PA, or Eleciric
EA or EB ConirolsifSea Naote 1)
4 - Normaily Closed Damper to Zone (By-
Pass Openi{Pneumatic CA or PA Controls

Oniy):

Actuator Vandor

C - CARNES {Pneu. or Elac)

H -~ HONEYWELL (Pneu. Oniy)
J - JOHNSON (Pneu. Only)

P - POWERS (Pneu. Oniy)

R - ROBERTSHAW (Pneu. Only)

1. Electric units do not fail open. "2” is used for model number only. (Refer to controls section of the catalog for additional
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PNEUMATIC CONTROLS SHOWN

ELECTRIC & MANUAL AVAILABLE

.12 | Dimensional Daia—Modei ASSE
ADJUSTABLE
. ‘S’ & DRIVE CONNEGTION o ﬁ| BY-P{ISS DAMPER HANgEPI;r ISHT(I;KETS
T : A Neas i
L T AIR
- Hbm - =
' <t ' N - I FLOW
SUPPLY TO el T
ROOM
— 5% |- - E
- A > - c -
PNEUMATIC CONTROLS SHOWN
ELECTRIC & MANUAL AVAILABLE
— DIMENSIONS LISTED IN INCHES -

e - - BASIC ASSEMBLY C o B
UNIT 3 DISCHARGE 1 g _ BY-PASS OPENING WEIGHT (ibs.)
SIZE - A ‘B C |- D~ s AR G . ] H Less Controls

02 10 8 1534 5 2318 4316 7 11
04 12 10 1583 8 23 . 57 9 14
06 14 12 213 10 233 93,4 11 19
08 16 14 213, 12 2358 95,a 13 27
12 18 18 233 14 253 103 15 31
'S’ & DRIVE ADJUSTABLE OPTIONAL
" conuec'non‘\ BY-PASS DAMPER HANGER BRACKETS
J% Sl o
1t ] b

=— DIMENSIONS LISTED IN INCHES mma e
e L T B —— Y YT ASSEMBLY AR ATV o 7
EUNIT & | % DISCHARGE w8 | 2 = m R 'IBY-PASS OPENING WEIGHT (Ibs.)
'SIZE 3 | 'O A i | e B i | St C S D [ SO E B |55 G wie[dw H =% | ¥Less Controls -
16 20 10 2418 16 253 612 17 36
24 24 10 244 16 x 18 I 812 21 40
32 32 10 24 16 x 24 33 8n 29 50
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Table 2 — Electrical Data (3-Phase, 60-Hz)

UNIT COMPRESSOR FANS
Voits Max
38AD | Model [ T Supplied” | MCA | Fuse | RLA | LRA | MTA | Total FLA (ea) n'f,‘:"a“
amep Min | Max Amps No.1| No.2.3
520 | 208/230 | 187 | 263 | 103 | 175 76.0 | 345 | 63 4.5 4.6 3.36
024 | 620 460 414 | 508 51 80 30| 173 | 50 3 1.9 1.9 3.36
120 575 518 | 632 a1 60 286 | 120 | 40 1.8 16 3.36
B30 | 2087230 | 187 | 263 | 145 | 2256 | 1000 | 446 | 70 8.2 6.6 4.05
oz8 | 630 460 414 | 508 69 | 110 ag0 | 223 | 33 3 3.0 3.0 4.05
130 575 518 | 632 62 | 100 434 | 164 | 61 2.5 26 4.06
620 | 208/230 | 187 | 253 | 170 | 275 | 1200 | 506 | &3 62 6.6 4.05
034 | 620 260 414 | 508 72| 10 500 | 263 | 36 3 3.0 3.0 4.05
120 575 518 | 632 64 | 100 450| 176 | 63 24 2.4 4.05
FLA — Full Load Amps (fan mators) RLA — Rated Load Amps {compressor)

LRA —

Locked Rotor Amps

MCA — Minimum Circuit Amps. Complies with National Elec-

trical Code (NEC) 430-24.

MTA — Must Trip Amps (circuit breaker)

*Units are suitable for use on electrical systems where voltage
supplied to the unit terminals is not balow or abova the listed
limits.

Table 3 — Maximum Allowable Field Wire Sizes

VOLTS
UNIT SIZE {60-Hz) WIRE SIZE CONN.
208/230 6 AWG to 360 MCM
38AD 024,028,034 4860, 575 14 AWG 10 2/0 T8
TB — Terminal Block {with integral compression terminal).
. CR
38AD024, 028,034 38AD024, 026,034 SDR
TERMINAL BLOCK —

A !
T | H
0 - anil I
\ |
| |
|
ESSORY @ !
ELAY H : !
PACKAGE i !
! I
' I
THERMOSTAT 10 i Lo
BRN
SUBBASE R D e
—OHEAT 4 e e L——J
OFF «—0——0, oy Y]
COOLo— " R] | === |
r < h—--g—fi'ﬂ‘—
I FAN-o—S—-——--o—@—q
oyl o S L i o]
TH HEAT Al 5
AEp——

{A) ONE-STEP COOLING/ONE-STEP HEATING

TERMINAL BLOCK

r--
Ldd——

THERMOSTAT

ND
SUBBASE# _JUMPER
HEAT /

OFF tro——O-
RC

(B} TWO-STEP COOLING/TWO-STEP HEATING

*Manual changeover type shown.

Fig. 7 — Control Circuit Wiring with 24-Volt Accessories

4

-

NOTE: Do not use circuit breaker'to start or stop
compressor, except in an emergency.

Depending on the position of the Time Guard®
timer, start-up of the compressor will be delayed
from 12 seconds to 8 minutes from the time the
control circuit is energized.

Charge System

1. Block condenser coils to maintain 125 F con-
densing temperature at 280 psig, then add addi-
tional charge to clear sight glass. (If long liquid
lines or vertical lifts greater than 25 fi are used, a
liquid line sight glass should be installed at con-
densing unit and used for charging purposes.)

2. After sight glass has cleared, additional charge
must be added per Table 4 to flood subcooler
circuits in condensers.

Table 4 — Charging Data (R-22)

UNIT REFRIG CHG (ib} REFRIG
38AD Subcooler STORAGE
Coil* CAP. {Ib)t
024 8 70
028 8 77
034 7 a9

*For maximum system capacity without recaiver.

1At 120 F condensing temperature with condenser 80% full of
liquid.

NOTE: Values shown do not include charging requirements for

cooling coils and piping.

Qil Charge (Table 5) — Allow unit to run for about
20 minutes. Stop unit and check compressor oil
level. Add oil only if necessary to bring oil into view
in sight glass. Use only Carrier-approved com-
pressor oil. Approved oils are:

Sun Oil Company ........... +«++. Suniso 3GS
Texaco,Inc. .............c0ue.e... Capella BI
E.I. DuPont Company ...... DuPont Synthetic

Refrigeration Oil (150 SSU only)

Do not reuse drained oil or use any oil that has
been exposed to atmosphere. Procedures for adding
or removing oil are given in Carrier Standard Service
Techniques Manual, Chapter 1, Refrigerants.

If oil is added, run unit for additional 10 minutes.
Stop unit and check oil level. If level is again low,
add oil only after determining that piping system is
designed for proper oil return and that the system is
not leaking oil.

Table 8 — Physical Data

UNIT 38AD 024 028 034
OPER WT {Ib) 1760 1900 2300
REFRIGERANT R-22
Oper Charge (Ib)* 280 | 305 | 355
COMPRESSOR |Recip Hermetic — 1750 Rpm
Number 1 1 1
Model 06E 4250 5265 6275
Cylinders 4 6 6
Qil (ptif 14 19 19
Crankcase Heater (watts) 126
Protection See Note
Capacity Control Suction Pressure Unloader(s)
No. 1 Unloader Settings {psig)
Load 76 | 76 | 76
Unload 58 58 58
No. 2 Unloader Settings {psig)
Load — 78 78
Unload - 60 60
CONDENSER FANS Axial Flow, Direct Drive
Number...Rpm 3...1140
Diameter (in.) 26 30 30
Motor Hp (ea) 3/4 1 1
Total Airflow (cfm) 18,200 | 25,200 | 28,200

CONDENSER COIL Plate Fins, 3 Rows

Sections 1 1 1
Total Face Area (sq ft) 35.4 39.0 49.6
Capacity {Ib)1 70 77 99
ELECTRIC CONTROLS Time Guard® Circuit**
Prassurostat, Dual
Hiah Cutout (psig) 364 364 364
9 Cut-in (psig) 264 | 264 | 264
Low Cutout (psig) 29 29 29
Cut-in {psig) 44 44 44

Oil Pressura Switch Cutout | 5 psi above suction pressure

Fan Cycling Controls
No. 2 Fan: Press. (15 psig)
No. 3 Fan: Temp (3 F)

Opens 180, Closes 260
Opens 70, Closes 80

PRESSURE RELIEF Fusible Plug
DISCHARGE LINE 1 1 1
CHECK VALVE

*Approximate charge for maximum system capacity. All units
shipped with holding charge.
tRefer to Oil Charge for Carrier-approved compressor oil.
}Storage capacity at 120 F condensing temperature with con-
denser 80% full of liquid.
**Protection against compressor short cycling.
NOTE: Circuit Breaker in main power circuit and Discharge Gas
Thermostat in control circuit.

Check Operation of all safety controls. Replace
all service panels. Be sure that control panel door
is closed tightly.



SERVICE

Capacity Control is by either one or 2 suction
pressure actuated unloaders. Each controls 2 cyl-
inders. Unloaders are factory set (see Table 4) but
may be field adjusted. Number 1 unloader is on
cylinder bank on same side of compressor as ter-
minal box.

CONTROL SET POINT

The control set point {cylinder load point) is
adjustable from 0 to 85 psig. To adjust, turn control
set point adjustment nut (Fig. 8) clockwise to.its
bottom stop. In this position, set point is 85 psig.
Then, turn adjustment counterclockwise to desired
control set point. Every full turn counterclockwise
decreases set point by 7.5 psig.

CONTROL
SET POINT
ADJUSTMENT
NUT

POWER HEAD

PRESSURE
DIFFERENTIAL
ADJUSTMENT
SCREW

BYPASS
PISTON RING

BYPASS
PISTON

DIFFERENTIAL SCREW
SEALING CAP

{CAP MUST BE REPLACED

TO PREVENT REFRIGERANT LEAKAGE)

Fig. 8 — Capacity Control Valve

PRESSURE DIFFERENTIAL

The pressure differential (difference between
cylinder load and unload points) is adjustable from
6 to 22 psig. To adjust, turn pressure differential
adjustment screw (Fig. 8) counterclockwise to its
backstop position. In this position, differential is
6 psig. Then, turn adjustment clockwise to desired
pressure differential. Every full turn clockwise
increases differential by 1.5 psig.

Oil Pressure Safety Switch {OPS) in the control
circuit stops the compressor, and unit, if proper oil
" pressure differential is not established at start-up or
maintained during operation. If OPS stops the unit,
determine the cause and correct before restarting
unit. Failure to do so will constitute abuse. Equip-
ment failure due to abuse may void the Warranty.

Compressor Motor Protection

CIRCUIT BREAKER

A manual reset calibrated-trip magnetic circuit
breaker protects the compressor against over-
current. Do not bypass connections to increase size
of breaker for any reason. If trouble occurs, deter-
mine cause and correct before resetting the breaker.
Circuit breaker Must Trip Amps (MTA) are listed
in Table 2, Electrical Data.

DISCHARGE GAS THERMOSTAT

A sensor in the discharge gas of the compressor
reacts to excessively high discharge gas temperature
and shuts off the compressor. The high temperature
of the discharge gas is a direct indication of an over-
temperature condition in compressor motor.

CRANKCASE HEATER

The compressor has an electric heater located in
the bottom cover, held in place by a clipand bracket.
Heater must be tight to prevent backing out (heater
will burn out if exposed to air). The heater is wired
into the compressor control circuit thru a relay to
energize only when the compressor shuts off. This
keeps the oil at a temperature that will prevent ex-
cessive absorption of refrigerant during shutdown
periods.

Crankcase heater should be energized at all times
when unit is not running except during prolonged
shutdown or during servicing. In these cases, the
heater should be energized for 24 hours before unit
is restarted.

TIME GUARD® DEVICE
Time Guard function prevents compressor from
short cycling.

Fan Motor Protection — Fan motors are in-
herently protected, grouped on a single circuit
breaker.

Fan Adjustment — When replacing a fan, adjust
fan until top surface of hub plate is below the top of
the orifice ring as indicated in Fig. 9. Then, tighten
both setscrews, located over the keyway of the fan
hub of the motor shaft. Seal recessed area of fan hub
bore with Permagum to prevent rusting.

Head Pressure Control reduces condensing
capacity under low ambient temperature conditions.
For intermediate season operation, fan cycling is
employed. Fan no. 2 is cycled by pressure control,
with the pressure sensor located in the liquid line.
Fan no. 3 is cycled by an air temperature thermostat
(see Table 5). For operation under colder ambient
conditions, refer to 32LT service publication for use
of Motormaster® control to supplement fan cycling.
Winter Start Control — Contacts D-D1 in the
4-function timer bypass the low-pressure switch
(LPS) for 2-1/2 minutes at unit start-up to prevent
nuisance LPS trips at low ambient temperature.
DEFROST THERMOSTAT (optional, field
supplied)

o

If an oil return connection at the bottom of this
suction header is supplied with an evaporator, this
connection must be teed in ahead of first mixing
elbow. When the compressor is below the evap-
orator, the riser at the evaporator does not have to
extend as high as the top level. After a 15 diameter
riser has been provided, the suction line may elbow
down immediately.

SAFETY RELIEF
A fusible plug is located on unit liquid line before
the liquid valve.

T -
; -Ht‘c;::'r I S
e TEREDATE R
ASTIRLT O

Fig. 6 — Recommended Filter Drier(s)
and Sight Glass Locations

Step 4 — Make Electrical Connections
POWER SUPPLY

Electrical characteristics of available power
supply must agree with unit nameplate rating.
Supply voltage must be within tolerances shown in
Table 2. Phase unbalance must not exceed 2%,
Operation of unit on improper supply voltage or
with excessive phase unbalance constitutes abuse
and is not covered by Carrier Warranty.

POWER WIRING

All power wiring must comply with applicable
local and national codes. Install a field-supplied
branch circuit disconnect switch of a type that can
be locked “Off” or “Open.” Run power wires from
the disconnect switch thru the power opening (H on
Fig. 2} on unit and connect to terminal block just
inside the opening. Refer to Table 3 for maximum
wire size at terminal block.

The power terminal block is in the control box.
Remove the outer panel and remove the no. 10 screw
on the door. Swing open door, remove screws on
barrier panel and remove barrier panel.

Condenser fans must rotate clockwise when
viewed from above. If necessary, correct direction of
fan rotation by interchanging any 2 power input
wires at disconnect switch.

Affix crankcase heater decal to unit disconnect
switch,

CONTROL CIRCUIT WIRING

Internal conirol voltage on 38AD units is 115
volts. All control circuit wiring must comply with
applicable local and national codes. Remote control
wiring must enter unit control box thru control
opening (& on Fig. 1) and connect to terminal block
inside the control box.

LOW-VOLTAGE REMOTE CONTROL

Install field-supplied accessories as shown in
Fig. 7 for either one-step cooling, one-step heating
or 2-step cooling, 2-step heating. Wire liquid line
solenoids as shown.

START-UP
Preliminary Checks

1. Compressor oil level must be visible at sight glass
in compressor crankcase. Add oil if necessary.
(See Oil Charge.)

2. Compressor must float freely on its mounting
Springs.

3. All internal wiring connections must be tight,
and all barriers and covers must be in place.

4. Electrical power source must agree with unit
nameplate rating.

5. All service valves must be open.
6. Crankcase heater must be firmly locked in place.

Leak Test the entire refrigerant system by the
Pressure Method described in the Carrier Standard
Service Techniques Manual, Chapter 1, Section 1-6,
Use R-22 at approximately 25 psig backed up with
an inert gas to a total pressure not to exceed 245 psig.

Evacuate and Dehydrate the entire refrigerant
system by either of the methods described in the
Carrier Standard Service Techniques Manual,
Chapter 1, Section 1-7.

Preliminary Charge — Refer to Carrier Standard
Service Techniques Manual, Chapter 1, Section 1-8,
for charging methods and procedures mentioned
below.

Charge system with approximately 25 1b of R-22
by the Liquid Charging Method and Charging by
Weight Procedure.

Start the Unit — The field disconnect is closed, the
fan circuit breaker is closed and the space thermo-
stat is set above ambient temperature so that there is
no demand for cooling. Only the crankcase heater
is energized. After the heater has been on for 24
hours, the unit can be started.

Close the compressor circuit breaker and then

reset the space thermostat below ambient tempera-
ture, so that a call for cooling is ensured.
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Fig. 3 — Mounting Leg for 38AD Units

SINGLE PUMPOUT CONTROL

All units are factory wired to operate on single
pumpout control. A field-supplied liquid line sole-
noid valve is required, sized for minimum pressure
drop, to be installed immediately ahead of each
expansion valve. If unit is to be used with a chiller,
wiring modifications may be necessary.
FILTER DRIER AND MOISTURE INDICATOR

Every unit should have a filter drier and a sight
glass (moisture indicator) field installed. Select the
filter drier for maximum unit capacity and minimum
pressure drop. Figure 6 shows recommended loca-
tions of filter drier(s) and sight glass. Complete the
refrigerant piping from the evaporator to the con-
denser before opening the liquid and suction lines
at the condensing unit.

RECEIVER
No receiver is provided with the unit; it is recom-
mended that one not be used.

PIPING PROCEDURE

Do not remove plastic dust bags from suctionand
liquid line stubs in compressor compartment until
piping connections are ready to be made. Pass
nitrogen or other inert gas thru piping while brazing,
to prevent formation of copper oxide.

Install field-supplied thermostatic expansion
valve in liquid line ahead of each evaporator section.
For 2-step cooling, the solenoids used must be wired
to be opened by control from a 2-step thermostat,

For example: 2 solenoids may be used with 3
TXVs — one of the solenoids serving a liquid line
feeding 2 of the TXVs. When 3 solenoids are used
with 3 TXVs, 2 of the solenoids must be tied in
parallel with the thermostat to serve the one liquid
line feeding the 2 TXVs. The third solenoid operates
independently for the other step of cooling.

SUCTION PIPING AT EVAPORATOR AND
TXV BULB LOCATION (ref. Fig. 5)

The purpose of these recommendations is to
achieve good mixing of the refrigerant leaving the
evaporator suction header for proper sensing by the
TXYV bulb.

l. A minimum of two 90° elbows must be installed
upstream of the expansion valve bulb location.
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NOTES:
1. Suction line is connected to coil on same side as the entaring air.
2. For coils having only one section, use upper section piping; for
coils having 2 sections, use upper and middle section piping.
. Lowaer section is first on and last off.

3
— 4, For more complete piping information, refer to Carrier System

Design Manual, Part 3.
Fig. 5 — Suction Line Piping to Unit
with 3 Section Coil Split

2, The TXV sensing bulb should be located on a
vertical riser where possible. If a horizontal loca-
tion is necessary, secure the bulb at approximately
the 4 o’clock position.

3. Size the suction line from the evaporator thru the
riser for high velocity. Enter the suction pipe
sizing charts in the Carrier System Design
Manual at design tons and equivalent length
(for 2 F loss). If reading falls between 2 sizes on
chart, choose the smaller pipe size.

Suction piping for the high velocity section
should be selected for about 0.5 F friction loss.
If a 2 F loss is allowed for the entire suction line,
1.5 F is left for the balance of the suction line and
it should be sized on that basis. Check that the
high-velocity sizing is adequate for oil return up
the riser.

Y

.. oy P
.

Fig. 9 — Fan Adjustment

NOTE: A defrost thermostat should be used on
systems operating with outdoor temperatures below
45 F.

Position switch so that moisture cannot enter
switch insulator. Install control with approximately
2in. of top of thermostat capillary passing thru
lower part of evaporator coil and with remainder of
capillary inserted between fins on entering air side
of coil. Connect thermostat electrical contacts into
indoor cooling thermostat circuit or in series with
compressor holding coil.

Thermostat is set to cut out at 25 F and cut in at
55 F. Contact rating is 16 amps and 230 volts. As
evaporator coil frosts, coil fin temperature drops to
thermostat cutout setting, and stops compressor.
Evaporator fans keep running to defrost coil with
room air. As indoor coil defrosts, fin temperature
will rise to thermostat cut-in setting. Compressor
starts when cooling is required.

Lubrication
FAN MOTORS

Fan motors have permanently lubricated bearings.
No provisions for lubrication are made.

COMPRESSOR

The compressor has its own oil supply. Loss of oil
due to a leak in the system should be the only reason
for adding oil after the system has been in operation.

Coil Cleaning — Clean coils with a vacuum
cleaner, fresh water, compressed air or a bristle
brush (not wire). Set up coil cleaning as part of a
planned maintenance schedule when units are in-
stalled in corrosive environments. Wash all accumu-
lations of dirt from coil in these applications. Keep
condenser coil drain holes free of dirt and debris to
ensure adequate coil drainage.

SEQUENCE OF OPERATION

The first stage of the cooling thermostat (TC1)
closes, calling for cooling, and the indoor fan con-
tactor is immediately energized, starting the indoor
fan. The control relay (CR) is energized and the no. 1
outdoor fan contactor (OFC1) is energized, starting
the no. 1 outdoor fan immediately. Fan no. 2 will
start when the pressure sensor closes on rise at
approximately 260 psig (opens at 160 psig). Fan
no. 3 will start when the air temperature switch
(ATS) closes on rise at approximately 80 F (opens
at 70 F).

Refer to Fig. 10, Timer Chart: The timer motor
(TM) is energized thru the low-pressure switch
(LPS) or thru the D-D1 timer contacts, which bypass
LPS for 2-1/2 minutes at start-up to avoid nuisance
trips on cold starts. Approximately 12 seconds after
timer starts, normally open B-Bl contacts close for
1 second. Compressor contactor (C) is energized
and the compressor starts. At the same time the
solenoid drop relay (SDR) closes; no. 1 liquid line
solenoid valve (LLS1) opens and the timer relay
(TR) is energized; the normally open TR contacts
close to maintain the circuit thru the compressor
contactor to keep the compressor running when the
B-Bl timer contacts open. Timer contacts E-El
remain closed for approximately 35 seconds after
compressor starts, bypassing the oil pressure switch
(OPS). If sufficient oil pressure to close OPS does
not come up before the E-El contacts open, the
compressor stops, the timer cycles off and the
control circuit locks out.

On across-the-line (XL) start, the compressor
start sequence is completed when the compressor
contactor (C) is energized thru the B-B1 timer con-
tacts. On part-winding (PW)start, the B-Bl contacts
close for one second, to energize the first-stage con-
tactor (Cl); after one second, the timer contacts
switch back to B-B2 position and the second-stage
compressor contactor (C2) is energized to complete
the start sequence.

POSITION DURING UNIT OPERATION
O OR 8 MIN.._

15O SEC 25 —————==t=— 5.5 MIN— =
AA2

~ =

—4~ |=—I2SEC 2 —a=] |=—2-6SEC

.Ii

II...J L]

---ll-—l SEC 205

+—= SSEC :2
|—a—-——=—— 40 SEC i5

DD2

— F—265ec .
A ] 150 SECE— e 55 My
NOTE: BLACK DENOTES CLOSED CONTACTS

Fig. 10 — Timer Chart




The D-D1 timer contacts, which bypass the low-
pressure switch for 2-1/2 minutes at start-up, open
approximately 4 seconds before the “A™ contacts
switch to the run position. If the LPS has not closed
by this time, the compressor stops and the control
circuit locks out. If, any time after 2-1/2 minutes
from starting, the low-pressure switch opens, the
compressor stops and the timer continues to run for
5-1/2 minutes and automatically switches to the
start sequence, bypassing the LPS. After 2-1/2
minutes, if the LPS has not closed, the compressor
stops, and the control circuit locks out. In both of
the above cases, the LPS must be closed before the
compressor can start.

Whenever the compressor is off because the ther-
mostat is satisfied or because of safety device action,
the crankcase heater remains energized. The timer
provides a delay of approximately 5-1/2 minutes
before the compressor can restart to ensure against
short cycling.

If LPS or HPS open or RB is pressed during unit
operation, the compressor will stop and the timer
motor will start. The compressor, however, cannot
restart until the timer completes its cycle (approxi-
mately 5-1/2 minutes) and all the switches on the
safety devices have closed.

If the compressor stops because of open oil pres-
sure switch (OPS) or open discharge gas thermostat
(DGT), the reset button (RB) must be pressed to
restart the timer motor. Compressor restart is
thru Time Guard® control.

When the second stage of the thermostat (TC2)
calls for cooling, LLS2 is energized and the valve
opens. This increases the suction pressure and
causes the compressor to operate at full capacity,
if required.

For raplacament items use Carrier Spacifiad Parts

Manﬁlm:turar reserves the right to discontinua, or change at any time, specifications or designs without notice and without incumring obligations.
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Installation, Start-Up

and Service Instructions

38AD

024,028,034

Air-Cooled Condensing Units

INSTALLATION

Step 1 — Rig and Locate the Unit

RIGGING

Lift units at points 3, 4, 7, 8 (Fig. 1). Use eyebolts
and washers supplied in parts package. Do not sling
unskidded unit. Skidded unit may be slung provided
sling does not contact sides of unit. While unit is
on skid, it can be rolled or dragged.

PLACING UNIT

Place unit so that airflow is unrestricted above.
Provide clearance around the unit as shown in Fig. 2.
Remove 6 holddown bolts, releasing the skid. The
legs are attached to the base skid.

Block up or suspend the unit. With the bolts
supplied, secure the legs (see Fig. 3)tounit(1,2,3,4,
5 and 6 in Fig. 1). -

The unit may be mounted on a full pad or on
raised supports at each leg. The weight distribution
shown in Fig. I will determine the type of support
required. Bolt unit securely to pad or supports when
positioned and leveled.

If vibration isolators are required, the weight dis-
tribution shown in Fig. | will aid in making the
proper selection.

Step 2 — Mount Compressor
COMPRESSOR MOUNTING
As shipped, the compressor is held down by

special self-locking bolts and lockwashers. Afier
unit is installed, remove the self-locking bolts one at

IMPORTANT : SPREADER BARS MUST BE USED BETWEEN POINTS
3-4 AND 7-8

2 B 4 6
CoIL COMPR
SECTION SECTION
] + I [
| 7 3 5
TOP VIEW
B] LEG LOCATIONS =-LIFTING POINTS
WEIGHT (b}
UNIT TOTAL Leg Location

1 2 3 4 5 6

38AD0O24 | 1760 | 175|175 676 | 6576 | 125 | 125
38ADO28 | 1900 | 178 | 178 | 521 | 565 | 207 | 261
38AD034 | 2300 | 263 | 263 | 767 | 767 | 120 | 120

Fig. 1 — Weight Distribution

© Carrigr Corporation 1983

a time and reassemble with flanged washers and
neoprene snubbers as shown in Fig. 4. The flanged
washers and neoprene snubbers are shipped in a
cloth bag tied to one of the compressor feet. Tighten
all 4 bolts, then loosen each until the flanged washer
can be moved sideways with finger pressure.

HINGED CONTROL

REMOVABLE {028 (024,
TOP COVER BOX DOOR

ONLY} 034
EF ONLY)

REQUIRED OVERHEAD
AIR SPACE

235 ' — 4 HoLes'

4-0" (BOTH SIDES)

]
028,034
(80T SES)
END PANELS
I CLEARANCE
Fig. 2 — Dimensions
- Table 1 — Dimensions
UNIT 38AD024 | 38A0028| 38AD034
DIMENSIONS (ft-in.)
Length A 12'-10-3/4
Width B 3-11-1/2 4-10
Heightw/olegs C 2. 4-1/8 3-1-7/8
Leg Height D 1-8
Mtg Holes
J } 0-2-5/8
Legs K 3.6-1/4 | 4-4-3/4
L 3-7-3/8
M 8-10
CONNECTIONS (in.)
Suction {ODM) 1-5/8
Liquid {ODM) 7/8
Hot Gas Bypass 5/8
OPENINGS (in.)
Suction E 2-1/2
Liquid F 1-3/4 1-1/2 1-3/74
Control G 7/8
Power H 3-b/8

Step 3—Make Refrigerant Piping Connections

Line sizes will depend on length of piping required
between condensing unit and evaporator; also, liquid
lift and compressor oil return are factors to consider.
Refer to Part 3 of Carrier System Design Manual
for line sizing information and Fig. 5 for recom-
mended piping details.

Form 38AD-15S8i
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DESCRIPTION
SUPPLY FAN: 8,030 CFM @ 2.25% STATIC PRESSURE, 1440 RPM, 20"
DIAM. BACKWARD INCLINED AIR FOIL FAN WHEEL, 5 MOTOR H.P.

RETURN FAN: 7,830 CFM @ .75% STATIC PRESSURE, 494 RPM, 20"
DIAM. FORWARD CURVED FAN WHEEL, 3 MOTOR H.P.

COOLING COIL: 8,030 CFM, 222 MBH TOTAL COOLING CAPACITY, 187 MBH
SENSIBLE COOLING CAPACITY @ 76.2 DEGREE F. DB, 61.5 DEGREE F. WB
EAT. S5 DEGREE F. DB, 52 DEGREE F. WB LAT. 40 DEGREE F. SAT

~ SUC. TEMP. 4 ROW, 8 FPI, AIR PRESS. DROP = .55" S.P. COOLING
COIL TO OPERATE IN CONJUNCTION WITH CU-1. ‘

FILTERS: & - 20" x 25", 8 - 20" x 20" FILTERS. TOTA!: 36.1 SQ.
FTo FACE AREA. N

" (PREPURCHASED  BY OWNER)

AIR-COOLED -CONDENSING UNIT: MINIMUM 222 MBH COOLING CAPACITY @
40 DEGREE £, SATURATED SUCTION TEMPERATURE AND 100 DEGREE f.
CONDENSER ENTERING AIR TEMPERATURE. CU-1 TO OPERATE IN
CON%RNCTIN WITH AHU-1 CDOLING COIL WITH TWO STAGE COOLING'
OPERATION, ‘

ROOF MOUNTED EXHAUST FAN: 210 CFM @ .375" ESP. 6 3/4" FORWARD
CURVED FAN WHEEL, 1111 RPM, 1/4 MOTOR H.P.

CEILING MOUNTED EXHAUST FAN:
640 WALL CAP. '

70 CFM, BROAN 671. PROVIDE BROAN

ELECTRIC DUCT HEATER: 15.0 KW, 30" x 20", FOUR STAGE.

ELECTRIC DUCT HEATER: 12.5 KW, 30" x 20", FOUR STAGE.
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SOUND TRAP: 2 - 24" x 30" MODULES, 8030 CFM, 803 FPM, .15*
STATIC PRESSURE DROP. IAC 3ES.

SOUND TRAP: 1 - 42" x 24" MODULE, 1 - 42" x 12" MODULE, 7820
CFM, 745 FPM, .125" STATIC PRESSURE DROP. IAC 3ES. '
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TERMINAL UNIT, VAV RELIEF TYPE:
CFM MAX, 140 INLET.

1230 CFM, 1200 CFM MIN - 1800

TERMINAL UNIT

VOLUME. DAMPER

s
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TERMINAL UNIT, VAV RELIEF TYPE: 620 CFM, 600 CFM MIN - 900 CFM

MAX, 10"0 INLET.

)

TERMINAL UNIT, VAV RELIEF TYPE:
CFM MAX, 16%0 INLET

1750 CFM, 1600 CFM MIN - 2400

3,

I

3
tinary

TERMINAL UNIT, VAV RELIEF TYPE: 580 CFM, 400 CFM MIN - 600 CFM

MAX, 9"0 INLET.

I

TERMINAL UNIT, VAV RELIEF TYPE:
MAX, 12"0 INLEY,

830 CFM, 800 CFM MIN - 1200 CFM
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20915 SW. 105th AVENUE, TUALATIN

) T

, OREGON 97062

Carson, Bekooy, Gulick & Associates, Inc.
Consulting Engineers

3220 S.W. First Avenue, Portland, Oregon 97201
‘ (503) 227-4405
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