BLOCK l c}‘ « l 9\LOT l ) Ol QUALIFICATION CODE

= CONSTRUCTION PERMIT
APPLICATI?
,m-*

Applicant Completes: Sections |, H, Il (optional), IV, Vi, and VII

1. IDENTIFICATION
1. Proposed Work Site at:

NEW JERSEY
UNIED RN t‘u‘ss‘mr-ﬁ'mm

ADDRESS (SITE)

resrip_/5 = OL8F

V. FEE SUMMARY (for office use only)
. Building
. Electrical

Plumbing
Fire Protection

/Update Update
9 S .
2

3

4,

5. Elevator Devices
6

7

8

9

)asi e | Uit

. Subtotal S
. Less 20% for State Plan Review $
. Subtotal

. . State Permit Surcharge Fee %
Tl (32}£ ) ’)Qb " 10. Subtotal § &
. TJ-CU M |< S 3 11. Cert. of Occupancy
Address _{ (] (S CUO o Al
“strest municipAyee v R 12. Other ﬁ‘ , \
3. Ownership in Fee:  Public Private N4 B 13. TOTAL $___ DI 1IN
4. Principal Contractor: Tel. ( } Vi. BUILDING/SITE CHARACTERISTICS (office use only)
Address e-mail 1. Number of Stories : P
2. Height of Structure fto| el o oy
3. Area — Largest Floor sg. ft. | S L
License No. OR, if new home, Builder Reg. No. Exp. Date — 4. New Building Area sq.ft .o
Home Improvement Contractor Registration No. or Exemption Reason (if applicable): 5. Volume of New Structure cu. ft. |- c
Federal Emp. ID No. FAX: ( ) 1| 6 Max Live Load o
5. Architect or Engineer Contact / 7. Max. Occupancy Load DSOS
) Address e-mail V 8. If industrialized Building: State Approved HUD : :
B ( ) FAX: ( ) N ) 9. Total Land Area Disturbed sq. fi. :
g . . \L{ A 10. Flood Hazard Zone :
6. Respongible Person in Charge once Work has Begun 1. Base Flood Elevation i
Tl ( CP %L)‘G‘% FAX: ( ) 12. Wetlands vyes _____  no
v hrd
la.PROPOSED WORK VIl. DESCRIPTION OF BUILDING USE
0 Minor Work {7 New Building (O Addition 0O Demolition A. RESIDENTIAL (primary use)
1 Repair [3 Alteration J Renovation 3 Reconstruction 1. State Specific Use: f '
[1 Asbestos Abat. -Subch. 8 [J Lead Hazard Abatement [JRadon Remediation  [J Annual Permit 2. Use Group, Proposed:
FOR OFFICE USE ONLY (Optional) 3. Change in Use Group, Indicate Present:
itb. SUBCODES Est. Cost Date Rejection Approvat Re- Resubmission Dates Re- 4, No. of dwelling units: Total Units Income-restricte
(Check aff that apply)] . Bec'dLM Date 9—;ate vieyer Approval Rejection | viewer Gained, Sale
Buildin i ) Y2y 4 '
g % OD// s (Ia-amtec;,al?ental
’ ost, Sale I
@fElectncal g 05 I MW Lost, Rental
Q"’Plumbing ’bﬁﬂ o /_ M/f' Zr B. NON-RESIDENTIAL 1(primeuy use)
R P 1. State Specitic Use:;
Fire Protection \ )\‘OB’G e L\‘)R\\Lé \\AD 2. Use Group, Proposed:
] L A 1]
Elovat b" 5 7 LRl 3. Change in Use Group, indicate Present:
U Elevator 1D C. MIXED USE -List secondary use(s):
TOTAL COST D. Construct. Classification: Present
lil. PLAN REVIEW (optional) ~IV. DOES OR WILL YOUR BUILDING CONTAIN ANY OF THE FOLLOWING? Proposed
DO YOU WANT. 1.0 Elevators/Escalators/Lifts/ 4. Refrigeration Systems 8.0 Smoke Control Systems in Open Wells  12.[7] Fire Alarm
1. O Partial Releases Dumbwaiters/Moving Walks 5. Cross-Connections/Backflow Preventers 9. (] Underground Storage Tanks
; 2.0 High Pressure Boilers 6.1 Hazardous Uses/Places of Assembiy 10. [0 Swimming Pools, Spas and Hot Tubs
2 Protot Processin
L Prototype Proc 9 3 77 Pressure Vessels 7 0 Sprinklers/Standpipes 1. D LPGas Tanks




Brick Township
401 Chambersbridge Rd
Brick, NJ 08723

Certificate

Date Issued 6/30/2015
Control Number C-15-000159
Permit Number 15-0289
Permit Issue Date  2/4/2015

Certificate Number 15-0289

Construction Code Division
(Certificate of Approval)

Identification

224-260 CHAMBERS BRIDGE R Brick
Township, NJ

Work Site Location:

Block: 701.12 Lot: 1.01 Qual:

Owner in Fee: BRICK TOWNSHIP BD OF EDUCATION
Owner Address: 101 HENDRICKSON AVE BRICK NJ 08724
Telephone: (732) 785-3000

Contractor Hutchinson
Address 621 Chapel Avenue Cherry Hill NJ 08034
Telephone: (856) 429-5807 Fax: (856) 429-4995

License Number or Builders Registration Number:

13VH01747500 6311 9484

Federal Emp, Number:

Home Warranty Number:

Type of Warranty Plan: D State D Private
Use Group: R-5

Maximum Live Load: 0

Construction Classification:
Maximum Occupancy Load: 0

Description of Work/Use: HyAC ...REMOVE & REPLACE (2) 10-TON & (1) 20-TON RTU's

Certificate Comments:

(O certificate of Occupancy

This serves notice that said building or structure has been
constructed in accordance with the New Jersey Uniform
Construction Code and is approved for occupancy.

Certificate of Approval

This serves notice that the work completed has been
constructed or installed in accordance with the New Jersey
Uniform Construction Code and is approved. If the permit was
issued for minor work, this certificate was based upon what
was visible at the time of inspection.

D Certificate of Continued Occupancy

This serves notice that based on a general inspection of the
visible parts of the building there are no imminent hazards and
the building is approved for continued occupancy.

D Temporary Certificate of Compliance

The following conditions must be met no later than

or the owner will be subject to fine or order to vacate:
This certificate has an expiration date of:

Conditions to be met:

D Certificate of Clearance - Lead Abatement 5:17
This serves notice that based on written certification, lead
abatement was performed as per NJAC5:17 to the following
extent,

D Total removal of lead-based paint hazards in scope of work

D Partial or limited time period ( years), see file

D Certificate of Clearance - Ashestos Abatement
This serves notice that based on written certification, asbestos
abatement was performed to the following extent.

D Total removal of asbestos hazards in scope of work

D Partial or limited time period ( years), see file

L—_| Certificate of Compliance

This serves notice that said potentially hazardous equipment
has been installed and/or maintained in accordance with the
New Jersey Uniform Construction Code and is approved for use
until

D Temporary Certificate of Occupancy

The following conditions must be met no later than:
or the owner will be subject to fine or order to vacate:
This certificate has an expiration date of:

Conditions to be met:

Fee: $0.00

Construction Official

Date Printed: 6/30/2015 U.C.C. F260 (rev. 08/05)

Check Number:

Collected By:

Page 1



CERTIFICATION IN LIEU OF OATH

.  OWNER SECTION (to be completed if the applicant is the owner in fee)
| hereby certify that | am the owner in fee of the property listed on Page 1.
Mark the following applicable boxes:

A. () |further certify that a new home (private residence) will be constructed on this property for my own use and occu-
pancy. This dwelling is to be occupied by myself and is not to be used for any purpose other than single family
residential use. | attest that all construction, plumbing, or electrical work will be done, in whole or in part, by me or by
subcontractors under my supervision, in accordance with all applicable laws; and, | further acknowledge that said
new home is not covered under the New Home Warranty and Builders Registration Act (N.J.S.A. 46:3B-1 et seq.) and
that such fact shall be disclosed to any person purchasing this property within ten years of the date of issuance of a
certificate of occupancy.

| UNDERSTAND THAT IN MARKING BOX A, | ACKNOWLEDGE THAT | AM ASSUMING RESPONSIBILITY FOR
THE WORK DONE ON SAID PROPERTY, THE CONDITION OF THE PROPERTY PRIOR TO, DURING, AND AFTER
ANY WORK PERFORMED, AND FOR THE PERFORMANCE OF THE SUBCONTRACTORS I HIRE, EMPLOY, OR
OTHERWISE CONTRACT OR WITH WHOM | MAKE AGREEMENTS TO PERFORM WORK. | AM VOLUNTARILY
AND KNOWINGLY ASSUMING THIS RESPONSIBILITY.

B. () Ifurther certify the following as required by the New Jersey Uniform Construction Code, N.J.A.C. 5:23-2.15(f)1.ix:

| personally prepared the plans submitted for: 1) the new home referred to in A.; or, 2) an addition, alteration, renova-
tion, or repair to an existing single family residence owned and occupied by myself and located on the property listed
on Page 1; or, 3) a new structure that will be physically separate from, but that will be deemed part of, an existing
single family residence that is owned and occupied by myself and located on the property listed on Page 1.

C. ( ) [Ifurther cettify that | will perform or supervise the following work:
C.1. ( ) Building C.2. ( ) Fire Protection

[ further certify that [ will perform the following work:
C.3. ( ) Electrical C4. ( ) Plumbing

D. ( ) lagree to advise all contractors on this project that they are required to be registered with the New Jersey Division of
Taxation and to comply with all New Jersey tax laws.

| further certify the following as required by the Uniform Construction Code, N.J.A.C. 5:23-2.15(a)5: All required State, county,
and local prior approvals have been given, including such certification as the construction official may require.

| understand that if any of the above statements are willfully false, | am subject to punishment.

Signature Date

Il.  AGENT SECTION (to be completed if the applicant is not the owner in fee)

| hereby certify the following as required by the Uniform Construction Code, N.J.A.C. 5:23-2.15(d): the proposed work is autho-
rized by the owner in fee; and | have been authorized by the owner in fee to make this application as his agent.

| further certify the following as required by the Uniform Construction Code, N.J.A.C. 5:23-2.15(a)5: All required State, county,
and local prior approvals have been given, including such certification as the construction official may require.

| agree to advise all contractors on this project that they are required to be registered with the New Jersey Division of Taxation
and to compply with all New Jersey tax laws.

) Check if contractor.

Agent Name

Address

Telephone (

Signature

. () RD ABATEMENT: Include Homeowner or Building Owner Affidavit as per N.J.A.C. §:17.

To Reorder call: Allkgra Marketing + Print « Mail (609) 380-1400 U.C.C. F100-2 {rev. 5/2007)




Date Received

=1 FIRE PROTECTION SUBCODE , ontrel#
= TECHNICAL SECTION Oqum/@v\ / mu/,\\wnﬂmc\a \ U\. -0 m,\

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING C. CERTIFICATION IN LIEU OF OATH
Oozqmlﬁm z»o.ﬁ‘ﬂvwn_u_\w OFFICE. CAL J_MJJ/« DIG NO: 1-800-272-1000. > I hereby certify that | am the (agent of) owner of record and am authorized to make this
Block | ¢ Lot

] Qualification Code application.
Work Site Location .NI@/ ; O f\.\fﬁwp\fw @ 7 ’AWMADA’ P;Nﬂ \ poiee” %

,¢>vv=om:<Oo::moﬁo_‘
Y oA D sign here: /
Owner in Fee: NJ,?(PF QET. \(NU~ Q.. ml - y" “ifwlf,\cﬁ w

[¢14 Certified Contractor ﬁ\m 1 Exempt Applicant

v v Print name here:
. 220.-0 28 =3000  cmai

- . D. TECHNICAL SITE DATA
Address — O — QA\C%N\_ QP\A S g

- —ce S T~ DESCRIPTION OF WORK: ¥ tar 0 0 _ . Nl teQ

street municipali § - \ rodd _ C ”
Contractor: PH: B50:420-6007 FAX: 856-429-4985 Water Supply Source - 10 +¢2 \\ﬁl_/ \ .

Nd PLUMBING UIC.# 8371 GEO. HUTCHINSON Il ooy Ok i &:TQ .
Address NS ELECTAICAD 3 Method of Alarm/Suppresslon Systéni Supervision
CHRIS DAVIS #9484 EXP 2015
- EDERALEMPLOYEE-NDMBER223766258—— NUMBER FEE (Office Use Only)
Fire Protection Equipment, NJ Div of Fire Safety Permit No. Flammable/Combustible Tanks §o .
Fire Protection Equipment, NJ Div of Fire Safety installer No. - Alarm Systems e
Fire Alarm Contractor No. Exp. Date [ ] System r
S . ) [ 1 110v Interconnected pP\TO /\ 1

Home Improvement Contractor Registration No. or Exemption Reason [ 1 CO Detectors/{1Qu— \w.TP r
Federal Emp. ID No. FAX: Alarm Devices (j.e. é heat/ pulls, 2
B. FIRE PROTECTION CHARACTERISTICS ) water/flow) S
Use Group:  Present Proposed __uuﬂw__ Mm%mw ._._mm__MBBmc_m ox [ ] Combustible Supervisory Devices (i.e., tampers, lowhigh air) ______
Constr. Class: Present Proposed Om_omo@ Signaling Devices (i.e., horn/strobes, bells)

Other Devices
to Existing  Fire Alarm System: [ INew or[ ]Existing TOTAL

Heating System: [ [New or [ ]Modificaj

OR [ ]Conversion or [ { ] Replacement | ocation of Panel: Suppression Systems
v Fire Suppression/Standpipe System: Fire Pump GPM Type
Fuel Type: [XTGas [ ]Oil [ ]Electric [ 1Solar PP pip < ) Drv Pipe/Alarm Val
[ 1 other [ INew or [ IExisting ry Pipe/Alarm Valves
Locati Location of Main Control Vaive: Pre-action Valves
ocation: )
Total Cost of Fire Protection Work $ ] A ~ ) O O Mw:_,_n_x_.mﬂ Heads (Dry and Wet)
- - : ———— — andpipes
JOB SUMMARY {Office Use Only) .~ ~INSPECTIONS - L . Pre-engineered Systems
PLAN REVIEW e e Wet Chemical -
- - e : ype
[ 1'No Plans Required. .- e Dry Chemical
[} Pgrtial -Underslab-Utilities Approved™ - CO, Suppression
e ,,>.vv8<ma _u<[| Foam Suppression
Al 86\:@ Plans Approved FM200 Suppression
‘U«mnmu' %V..U>uc3<ma by:.\K Other
Joint Plan Review Required: e e T OYSIE Other Systems
[ 1Bldg. [ JElec: ‘[ ]Plumb. [ ‘JElev. ~Mechanical "~ Kitchen Hood Exhaust System
mcmnoo,m.>vvwﬂ<>h~woﬂ mm@_v\__ . Smoke Control - Smoke Control System ?\
Datei - t TCO Fuel-Fired Appliances [¥] Gas [ ] Oil [ _mo_alu PNy o
Approved by: : /Q\U e Emiﬂ,oia,c mﬂ_..ﬂm_:wwm., o Fireplace Venting/Metal Chimney — i ,«‘ Sy, <
'SUBCODE APPROVALYe:SERTIFICATE - Firepiace Verting - : Other 2
L1 Co [ 1CCom. Jed CA Final S Administrative Surcharge $. -
Date: 3 Qv 2 d T R . Minimum Fee $- ,
Approved-by: i )] _-Other - SRty - g :
pp! G-Dy: ¢ A _ . R : EErrs ST State Permit Surcharge Fee $ ’

U.C.C. F140 (rev. 02/11) Applicant: When submitting this form to your Local Construction Code Enforcement Office, please provide one TOTAL FEE $.
Internet version original plus three photocopies. y




|
=

KV CONSTRUCTION
CO0E

ELECTRICAL SUBCODE
TECHNICAL SECTION

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING

CONTRA RS, NOTIEY THIS OFFICE. o>_.__ UTILITY DIG NO: 1-800-272-1000.
Block l Lot ] i mzu@am
[74 T~

Work Site Location %Ib/ f\». p
P capunpe—————

omamren_FOMNMIC__ YWP  (LOE

Tel. (20 35 %5 =3 O email

Date Received
Control #

Date Issued

Permit # Lo () Q
C.CERTIFICATION INLIEUOF OATH / Se-0Q ¥

| hereby certify that | am the (agent of) owner of record and-es
application and perform the work listed on this applicaj g
Applicant sign/Contractor
sign and seal here:

. authorized to make this

Print name here:

Mg.mom:mma Elec. Contractor [ ] Certif'd Landscape Irrigation Cont'r [ ] Exempt Applicant
D. TECHNICAL SITE DATA & I

Address 4 _Dd QOC <?Pﬁlﬁwé i D(C \ﬁ/

' mzmﬂa mul n ~ municipality \lp
. SPOTLIG] ECTRIC, LLC
Contractor: POBOX425 Tel. ( |Nﬂf|
Address __ HADDONEIELD, NI 08033 : e-mail

DESCRIPTION OF WORK: -0 0 YU

/

Contractor License No. &f\ M P\ Exp. Date __M

~20 Fed A

(Office

QTY. SIZE ITEMS

— Lighting Fixtures
— Receptacles
Switches

Home Improvement Contractor Registration No. or Exemption Reason (if applicable):

Federal Emp. ID No. rax: (%) Y29 /RA

B. ELECTRICAL CHARACTERISTICS
Use Group Present Proposed

[ |PolefPad # __ [ ] Temporary [ ] Other

Est. Cost of Elec. Work $

Building Occupied as %2 Co.
o
SO

Detectors

Light Poles

Motors—Fract. HP

. Emergency & Exit Lights
Communications Points
Alarm Devices/F.A.C. Panel

TOTAL NUMBERS
Pool Permit/with UW Lights

RIS
S
.\\

U.C.C. F120 (rev. 11/09)

Storable Pool/Spa/Hot Tub
KW Elec. Range/Receptacle
KW Oven/Surface Unit
KW Elec. Water Heater
KW Elec. Dryer/Receptacle
KW Dishwasher
HP Garbage Disposal
KW Central A/C Unit
HP/KW Space Heater/Air Handler
KW Baseboard Heat
HP Motors 1/+ HP
KW Transformer/Generator
b ntk Sorvies LO tad D+
AMP Subpanels
AMP Motor Control Center

SSARRNRRRNRE

FREEVR 9 M Cro R &S

Administrative Surcharge

=

To reorder call: ALLEGRA ‘Minimum Fee §
Marketing + Print + Mail . .
(609) 390-1400 State Permit Surcharge Fee §$~
/

TOTAL FEE




Date Received

(e

Control #
'—= PLUMBING SUBCODE —
UNIFORM CONSTRUCIION -—umn—l_z_O>—l mmnu—l_oz Permit #
A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING C. CERTIFICATION IN LIEU OF OATH

I hereby certify that | am the (agent of) owner o ._,,m
application and perform the work listed on_th thi

Applicant sign/Contr:
sign and seal heré: .

ey

CONTRACTORS. NOTIFY THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000.
Block Lot 1.0) i

Work Site Location ﬂU' REW ﬁ ifb...\\rg@ Q( \

oK) ==

Owner in Fee: .\~J7PCP QIEE

Mm, NVN«POI,‘.V &%} ok MK nmow._r_u A fuL[ D. 4mn_._z_o>_.mﬁﬂ&ﬂwﬂx\r _omsmw&

street municipality zip code Dmmo_ﬂ__u.._Wnulzw_u %mwwx + g\g \ﬂi’, Q i

_cac_:@ Contrag

Contractor: _Hutchinson Plumbing Heating Cooling Tel. (856) _ 429-5807 d - 2 O .&J u \\N JT
Address _ 621 Chapel Avenue, Cherry Hill, NJ 08034 e-mail
QTY. FIXTURE/EQUIPMENT _umm (Office Use Only)
- - Water Closet $
Contractor License No. ﬁum ’/ Exp. Date —_— Urinal/Bidet
Home Improvement Contractor Registration No. or Exemption Reason 13VH01747500 — WM,M”;M%
Federal Emp. ID No. 223766253 FAX: 856 429-4995 || Shower
B. PLUMBING CHARACTERISTICS Floor Drain
Use Group Present Proposed )
Building Sewer Size Public Sewer Private Septic Sink
Water Service Size Public Water Private Well Dishwasher
Est. Cost of Plumbing Work ~ $ _ mu Q Drinking Fountain

Washing Machine

JOoB mc_<__<_>W< Aom_om Cmm 03_5 H Bibb
i . ose Bi

Water Heater

Fuel Oil Piping )
b Gas Piping \NQ
-3

LPGas Tank

Steam Boiler
Hot Water Boiler
Sewer Pump

Interceptor/Separator
Backflow Preventer

Greasetrap

Sewer Connection

Water Service Connection -

7 - 3
o Stacks /N
L ) Oﬁ:mm . ‘w(

Administrative Surcharge $
Minimum Fee $

;>vv3<ma by:

U.C.C. F130 (rev. 11/09) Applicant. When submitting this form to your Local Construction Code Reorder from Prof Printing State Permit Surcharge Fee $
Enforcement Office, please provide one original plus three photocopies. 856-429-8644 TOTAL FEE $




Date Received

" a Control #
m“ BUILDING SUBCODE ate Issue 7
bzl TECHNICAL SECTION i I 1 ey (5 0287

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING
CONTRACTORS, NOTIFY THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000.

Block E T Q\

GERTIFICATION IN LIEU OF OATH
Qualificatio | hefeby certify that | amythe (agent ¢

) mv;nmzo:.
Work Site Location A - Sign here:

er of record and am authorized to make this

XL . Ta <
Owner in Fee: w&uj,— CR og@hu:a name here /WIT.\‘P P/W/T ﬂ\\U/Iw

o Nm w < C - 20800 i 40 D. TECHNICAL SITE DATA
M a_&Mmm bIWVFMm ﬂlﬂxwui@\(( _‘. IBIE IC, bBSCRIPTION OF WORK ‘
] V] ¢ 0 D

Contractor: E # 18VH01747500 .\f
Address e-mail w\N\

) 'S
Contractor License No. or Builder Registration No. Exp.Date __ === _ d Q AJ/O\Q Rtw/

Home Improvement Contractor Registration No. or Exemption Reason (if applicable):
\ = JOo tTod At U

Federal m:._u. ID No. FAX: ( )

TYPE OF WORK: FEE (Office Use Only)
New Building $ Ll iy

Addition

Rehabilitation

Roofing

Siding

Fence Height (exceeds 6')

Sign Sq. Ft.

Pool

Retaining Wall Sq. Ft.

—

Asbestos Abatement Subchapter 8

Lead Haz. Abatement NJAC 5:17
Radon Remediation

B. BUILDING CHARACTERISTICS

P e p— e P e e e e e e e
T I

Other
Use Group Present__ Proposed Constr. ClassPresent _______ Proposed Demolition
No. of Stories if Industrialized Building:
Height of Structure ft. State Approved ________ HUD - Administrative Surcharge $
Area — Largest Floor sq. ft. Est. Cost of Bldg. Work: ’ Minimum Fee $
New Bldg. Area/All Floors sq. ft. 1. New Bldg. $ State Permit Surcharge Fee § .
Volume of New Structure cu. ft. 2. Rehabilitation $ TOTAL FEE §
Max. Live Load 3. Total(1+2) $ 75 @

Max. Occupancy Load c‘o.o.\m:o (rev. 11/09)




o Work Site Location: 224~260 CHAMBERS BRIDGE R Bnck Townsmn Contractor - Hutchinson -

i : ‘Datelssued c;?/t%j

CONSTRUCTION g T
| PERMIT | el

i"."»lDENTIFlCATION Block 01 Sl ___Qualifier

. Address _&ZJ_Cha;&LAlLenne_Qhele:hLJOSOM

V*Owner in Fee . o
Lo Telephone:” * (856) 429 5897 Lo
St e SRR Lic. No. or Bldrs. Reg: No. 9484 = )
'Telephone: i .1'732) 785-3000 . : L . Federal Employee No S
o Is hereby granted perrmssmn to perform the followmg work PAYMENTS (Office Use Only) S -
= : : , o *|. Building . __ : 80y
._|Z BUlLDlNG CL ’, B . PLUMBlNG e . I:I LEAD HAZARDABATEMENT ' E|e¢m¢é| : s01
-3 ELECTRICAL o ‘l FIREPROTECTION O DEMOLITION =~  Plumbing _ 30
i . .. | Fire Protection o so )
.ELEVATOR DEVICES EJASBEsros ABATEMENT O OTHER PR S N ——
(Subchapter8only) ST ) . ElevatorADewces,_ $0
:DE_SCRIPTION'OFWORl“Q;__, o » S T P 'i - - | Other. : - $0.00 |-
VAC ‘ J ' ' S -] DCATraining Fee o $01-
CO Fee - _ |
_ - . , Other .. - * 80
o Note i constuctlon does not commence within one (1) year of date ofi |ssuance, or |f : - 1 Total $0 |
i constructlon ceases fora perlod of six (6) months, this penmt is vond e S Lo R O
: $13.55 S " Check No. . |
/ /l‘}/ G| cash . $0
. Credit 80
Date £ ' - | Collected By
1 Wl-llTlE lNSPECTOR 2 .CANARY-OF,F!CE‘ e ’3'PIVNK,-TAX,ASSESSOR" ' 4 GOLD-APPLICANT -

REQUIRED INSPECTIONS

o Constructlon work must be inspected in accordance with the State Unlform Constructlon Code Regulatlons N.J.A. C 5 23-2. 18 Th|s agency W|ll carry
“out such'periodic inspections during the progress of work as'are. necessary to insure that the work installed conforms wsth the: requnrements of the L
i Umform Constructlon Code i . . SR

: The owner or other responsuble person in charge of work must notify thls agency when work is ready for any requlred |nspectlons specrt' ed below ;
- Requests for inspections must be made at least 24 hours prior to the time the inspection is desired. Inspections will be’ performed within three business”
- days of the time for which they are requested “The work must not proceed in a manner which wrll preclude the inspection until it has been made and

B approval granted. . . i

: |:] Requlred lnspectuons for all subcodes for one- and two-famlly dwelllngs are as follows:

-’41, The bottom of footmg trenches before placement of footmgs exoept that in cases of pile foundatlons lnspectlons shall be made |n accordance L
" with the requwements of the building subcode. . : ; . : ’

i 2. ‘Foundat|ons and all walls up to grade level prior; to back filling.

'3_ All structural framing, connectlons wall and roof sheathmg and insulation; electrlcal rough wiring, panel and service mstallatlon rough ‘ A
- plumbing. The framlng inspection shall take place after the rough electrical and. plumbing inspections and after the installation of.the' heatmg, o
ventilation and /or air conditioning duct system. The insulation lnspectlon shall be performed after all other subcode rough mspectlons and i

prior to the mstallahon of any interior finish material. - .- . ) ; } i Lo

5

‘4_ - Installation of all finished materials;, sealings of extenor jomts plumblng plplng, trim and fi xtures electrlcal wmng, devrces and ﬁxtures
w00 ‘mechamcal systems equipment., o

Addltlonal requnred inspections for all subcodes of constructlon for other than one- and two-famlly dwellings, are fire suppressro _Tsystems heat :
producmg dewces and-Barrier Free subcode accessmlllty if applrcable ;

D Requnred specral mspectlons The appllcant by aoceptmg the permit will be deemed to have consented to these requnrements

5

. A final lnspectlon is requlred for each appllcable subcode area before afinal Certn" cate of Occupancy or Approval may L be |ssued The ﬂnal
“~inspections include the installation of all interior and exterior finish materials, sealing of exteriorjoints, mechanical systeriand other- requured
. _equipment; .electrical wiring, devices and fixtures; plumbing pipes, trim and fixtures; tests required by any prowsuon of the adopted suboodes
- Barrier Free accesslblllty if appllcable and verification of compllance WIth NJAC 5:23-3. 5, "Postlng structures :

D A complete copy of released plans: must be kept on the job snte
o df you do not understand any of thls lnformatlon please ask N




New jersey Office of the Attorney General

Division of Consumer Affairs

CHRIS CHRISTIE State Board of Examiners of Heating, Ventilating, - JOHN J. HOFFMAN
Governor Air Conditioning, and Refrigeration (HVACR) Contractors Acting Attorney General
124 Halsey Street, 6™ Floor, Newark, NJ 07102
Kiv GuapagNo STEVE C. LEE
Lt Governor May 12, 2014 Acting Director
Mailing Address:
FETER HATTO.N P.O. Box 470831
35 Aberdeen Drive . Newark, NJ 07101

Sicklerville NJ 08081

973-504-6250

Dear PETER HATTON,

The State Board of Examiners of Heating, Ventilating, Air Conditioning and Refrigeration (HVACR) Contractors has
approved your application for a Master HVACR license. You are qualified for leensure by grandfathering, pursuant to
N.IA.C. 13:32A- 2.6, Issuance of license to individuals engaged in the practice for two (2) years preceding the

application,

Please review and submit the following items required for your HVACR license, pursuantto N.J.A.C. 13:32A-
2.4 Licensure and pressure seal:

A surety bond in the sum of $3,000;

A certificate of general liability insurance from an insurance company authorized and licensed to
dobusiness in New Jersey in the amount of $500,000 for combined property damage and bodily injury
to or death of one or more persons in any one accident or occurrence or proof of self-insurance
approved by the Department of Banking and Insurance, obtained by the applicant or the HVACR
company or corporation, if the applicant will offer HVACR contracting services to the public, which
includes instances when the applicant will act as a bona fide representative for a company or
corporation; -

A Federal Tax Identification number for the HVACR business if the applicant will be engaging in
the business of HVACR contracting, which includes instances when the applicant will act as a bona

_ fide representative for a company or corporation;

The $160.00 injtial licensing fee as set forth in N. J.A.C. 13:32A-6.1; and

The $25.00 ﬁi-tial pressure seal fee also set forth in NJ.A.C. 13:32A-6.1.
The pressure seal shall remain the property of the State and shall be returned to the Board as guided

within the regulations.

Please forward all documents and fees to the State B oeird of Examiners of Master HVACR Contractors at P.O.

Box 47031, Newark, NJ 07101. Should you require any additional assistance in meeting these requirements, you may
contact the Board Office at 973-504-6250. ’

. th

‘_ Very truly yours,
The State Board of Examiners of
) HVACR Contractors

Rosemarie S. Baccile
Acting Executive Director

New Jersey Is An Equal Opportunity Employer » Printed on Recycled Paper and Recyclable
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gegcl%lcmws State Of New Jersey‘

CRELUMBERS  New Jersey Office of the Attorney General
Division of Consumer Affairs

THIS IS TO GERTIFY THAT THE
Bivision of Consumer Affairs

S .
HAS REGISTERED

Hutchinson Plumbing Heating Cooling LLC
Fred Hutchinson

621 Chapel Avenue

Cherry Hill NJ (8034

FOR PRACTICE IN NEW JERSEY AS A(N): Home Improvemant Contractor

12/13/2013\/:'_0 12/31/2014 | 13VHO01747500

LICENSE/REGISTRATION/CERTIFICATION #
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Order #:
Project:
Project #:
Location:

Purchaser:

Submitter:

SUBMITTAL DATA

For: Approval

Date: 12/12/2014

Warren Wolf School

Michelle Weiss
Hutchinson Mech

Frank Fiore
York Int

Unitary Sales Tool v1.5.9.0

Information is subject to change without notice. Check local codes. Printed 01/05/2015
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Date

121212014

Project Name
Warren Wolf School
Project Number
Client / Purchaser

Michelle Weiss
Submittal Summary Page
Qty Tag# Model # Description
2 ZJ120N20V2FAA7 10 Ton, York Predator Single Packaged R-410A Air Conditioner,

12.0 EER / 12.2 IEER, Two Stage Cooling, 192 MBH Output
Aluminized Steel, Two Stage Gas Heat, 3 HP High Static Belt Drive
Blower, 2" Throwaway Filters, 208/230-3-60, Microchannel
Condenser Coil, Composite Drain Pan

+ Dry Bulb Low Leak Economizer w/Barometric Relief and Hoods
(Bottom or Horizontal End Return Only)

» Return Air Smoke Detector (Bottom return only)

+ Phase Monitor

« Simplicity® SE Controller with Discharge Air, Return Air, and

2 ‘CAM 2002049 adapter curb 48HJE012

SEmRS

1 2EC0402 Kit, Dual Enthalby Field Installed (Includes both an Outdoor Air
or and a Return Air Enthalpy/Humidity Sensor)

Equipment start-up and commissioning by a factory trained technician is recommended.
Contact your supplying distributor or sales representative for additional information & guidance.

Unitary Sales Tool v1.5.8.0 Information is subject to change without notice. Check local codes. Printed 01/05/2015



Predator Simplicity SE Page:3

Single Package R-410A Air Conditioner

Unit Model #: ZJ120N20V2FAA7
System: ZJ120N20V2FAA7 (2)

Project Name: Warren Wolf School

Quantity: 2
Cooling Performance )
Total capacity 131.4 MBH
Sensible capacity 96.7 MBH
Refrigerant type R-410A
Efficiency (at ARI) 12.00 EER
Integrated eff. (at ARI) 12.80 IEER
Ambient DB temp. 93.2 °F
Entering DB temp. 80.0 °F
Entering WB temp. 67.0 °F
Leaving DB temp. 576 °F
Leaving WB temp. 56.6 °F
Part load efficiency 134 PLV
Power input (w/a blower) 8.84 kW
Sound power 90 dB(A}
Gas Heating Performance
Entering DB temp. 60 °F
Heating output capacity (Max) 192 MBH
Supply air . 4000 CFM
Heating input capacity (Max) 240 MBH | 10 Ton
k??‘tv'"g DB temp. 12‘12 °E « York Predator units are manufactured at an ISO 9001 registered facility and
K p- fise Ny each rooftop is completely computer-run tested prior to shipment.
SSE 80.0 % .
Stages 2 Unit Features
Supply Air Blower Performance = Unit Cabinet Constructed of Powder Painted Steel, Certified At 1000 Hours
Supply air 4000 CFM Salt Spray Test (ASTM B-117 Standards)
Ext. static pressure 0.6 WG « Through-the-Curb and Through-the-Base Utility Connections
glnit static re(s’istance 10132 lg/:,ﬁ(l\;/l « Full perimeter base rails with built in rigging capabilities
lower spee o Hi
Max BHP of Motor (including service factor) 345 HP . g;%geg/\tcgesz Panet'SD in P
Duct location Bottom 1ae-Out Condensate Drain Fan
Motor rating 3.00 HP » Scroll Compressars
Actual required BHP 292 HP * Two Stage Cooling
Power input 272 kW « Solid Core Liquid Line Filter Driers
Elr?“,':t&me BEE? ft « Microchannel Condenser Coil
Re uirez field-supplied drive true * 192 MBH Output Aluminized Steel, Two Stage Gas Heat
i il . « Unit Ships with 2" Throwaway Filters with a Standard Filter Rack that will
Electrical Data Accept up to 4" Filters
Power supply . 230-3-60 « Replacement Filters: 4 - (24" x 20"). Unit accepts 2" or 4" wide filters.
Unit min circuit ampacity 51.7 Amps | . gingle Point Power Connectioh
Unit max over-current protection 60 Amps | , Phase Monitor
= Dl:nensmns & Welgh‘ch « Return Air Smoke Detector
gt 51 in. en 89 in. 59 in. « Dry Bulb Low Leak Economizer w/Barometric Relief and Hoods (Bottom or
Weight with factory installed options 1275 lbs. Hgizontal End RE;turnOOnly)' ometrt letan (
Clearances « Short Circuit Current: 5kA RMS Symmetrical
Right 12in.  Front 36 in.  Back 36 in. | Standard Unit Controller: Simplicity Control Board
\Tlop 72 in. _ Botiom Oin. _ Left 36 in. J . safety Monitoring - Monitors the high and low-pressure switches, the
Note: Please refer to the tech guide for listed maximum static pressures freezestats, the gas valve, if applicable, and the temperature limit swiich on

) gas and electric heat units. The unit co_ntliol bgard \A!ill alarm on ignition
SDO R &-ﬂ Qﬁ" failures, safety lockouts and repeated limit switch trips.
Rt BAS Controller
« Simplicity SE Controller with Discharge Air, Return Air, and Outside Air
Sensor

Warranty
* One (1) Year Limited Warranty on the Complete Unit
= Five (5) Year Warranty - Compressors
¢ Ten (10) Year Warranty - Aluminized Steel Tubular Heat Exchangers

Unitary Sales Tool v1.5.8.0 Information is subject to change without notice, Check Jocal codes, Printed 01/05/2015




Predator Simplicity SE

Single Package R-410A Air Conditioner

Page: 4

Project Name: Warren Wolf School

Unit Model # ZJ120N20V2FAA7

Quantity: 2

System: ZJ120N20V2FAA7 (2)

@ 2EC0402 - Kit, Dual Enthalpy
Field Installed (Includes both an
Outdoor Air Enthalpy Sensor and
a Return Air Enthalpy/Humidity
Sensor) (1.0 Ibs)

Factory Installed Options

ZJ120N20V2FAA7

208/230-

Microchannel Condenser Coil
Phase Monitor

Additional Options: Simplicity® SE Controller with Discharge Air, Return Air,
and Outside Air Sensor
Composite Drain Pan

Field Installed Accessories

Unitary Sales Tool v1.56.9.0

Information is subject to change without notice. Check local codes.

Printed 01/05/2015
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Page: 6

Large Sunline
Single Package R-410A Air Conditioner

Unit Model #: ZJ240N32T2FAA3
System: ZJ240N32T2FAA3

Project Name: Warren Wolf School

Quantity; 1
Cooling Performance )

Total capacity 261.8 MBH

Sensible capacity 190.0 MBH

Refrigerant type R-410A

Efficiency (at AR!) 11.00 EER

Integrated eff. (at AR) 12.00 IEER

Ambient DB temp. 93.2 °F

Entering DB temp. 80.0 °F

Entering WB temp. 67.0 °F

Leaving DB temp. 58.0 °F

Leaving WB femp. 56.6 °F

Power input (w/o biower) 17.94 kW

Sound power 92 dB(A)

Gas Heating Performance .

Entering DB temp. 60 °F

Heatlng output capacity (Max) 320 MBH

Supply air 8000 CFM

Heating input capacity (Max) 400 MBH

Leaving DB temp. 97.0 °F 20 Ton

Air temp. rise 37.0 °F « York Sunfine Units are Manufactured at an 1SO 9001 Registered Facility and
SSE 80.0 % . . . N

Stages 2 Each Rooftop is Completely Computer-Run Tested Prior to Shipment.

Supply Air Blower Performance Unit Features

Supply air 8000 CEM » Unit Cabinet Constructed of Powder Painted Steel, Certified At 1000 Hours
Ext. static pressure 0.6 WG Salt Spray Test (ASTM B-117 Standards).

Unit static resistance 0.15 IWG « Through-the-Curb and Through-The-Base Utility Connections

Blower speed . . . 925 RPM | « Either Supply and/or Return can be Field Converted from Vertical to

“D’ljé ]Bokél;’ﬁ%anotor (including service factor) Bogﬁg HpP Horizontal Configuration without Cutting Panels

Motor rating 7.50 HP « Full Perimeter Base Rails with Built in Rigging Capabilities

Actual required BHP 5.80 HP « Galvanized Steel Drain Pan

Power input 4.86 kW ¢ Four Independent Refrigerant Circuits for Efficient Part Load Operation with
Elevation 30 ft. Scroll Compressors

Drive type BELT « Four Stage Cooling

Electrical Data - Solid Core Liquid Line Filter Driers

Power supply . 230-3-60 » 320 MBH Output Aluminized Steel, Two Stage Gas Heat

Unit min circuit ampacity 102.2 Amps | « 7,5 HP High Static Belt Drive Blower

Unit max over-current protection i 10 Amps | . ynit Ships with 2" Throwaway Filters with a Standard Filter Rack That Wil

Dimensions & Weight Accept up to 4" Filters
Hgt o 83in.  len 181 in.  Wih 92 in. | « Replacement Filters: For 2" filters 12 - (12" x 24" x 2*) OR For 4" filters 2 -
Weight with factory installed options 3112 1bs: (20" X 24" x 4") AND 4 - (24" X 24" x 4")
Clearances « Single Point Power Connection
Right 36 in.  Front 36 in.  Back 49 in. « Return Air Smoke Detector
\JTop 72 in. Bottom 0 in. Left 36 in. J * DryBulb Low Leak Economizer w/Barometric Relief and Hoods (Bottom

Return Only)
« Short Circuit Current: 5kA RMS Symmetrical

Standard Unit Controller: Simplicity Contro! Board
« An Integrated Low-Ambient Control, Anti-Short Cycie Protection, Lead-Lag,
Fan On and Fan off Delays, Low Voltage Protaction, On-Board Diagnostic
and Fault Code Display. Allows all units to operate in the cooling mode down
to O °F outdoor ambient without additional components or intervention.

« Safety Monitaring - Monitors the High and Low-Pressure Switches, the
Freezestats, the Gas Valve, if Applicable, and the Temperature Limit Switch
on Gas and Elecfric Heat Units. The Unit Control Board will Alarm on Ignition
Failures, Safety Lockauts and Repeated Limit Switch Trips.

BAS Controller

« Simplicity SE Controller with Discharge Air, Return Air, and Qutside Air
Sensor

Warranty

¢ One (1) Year Limited Warranty on the Complete Unit

* Five (5) Year Warranty - Compressors and Electric Heater Elements

» Ten (10) Year Warranty - Aluminized Steel Tubular Heat Exchangers

Note: Please refer to the tech guide for listed maximum static pressures

Unitary Sales Tool v1.5.9.0 {nformation is subject to change withaut notice. Check local codes. . Printed 01/05/2015




Large Sunline Page: 7

Single Package R-410A Air Conditioner

Project Name: Warren Wolf School

Unit Model #: ZJ240N32T2FAA3

Quantity: 1

System: ZJ240N32T2FAA3

@ 2EC0402 - Kit, Dual Enthalpy
Field Installed (Includes both an
Outdoor Air Enthalpy Sensor and
a Return Air Enthalpy/Humidity
Sensor) (1.0 1bs)

Factory Installed Options
ZJ240N32T2FAA3

Galvanized Steel Drain Pan
Simplicity® SE Controller with Discharge Air, Return Air,
and Outside Air Sensor

Field Installed Accessories

Unitary Sales Tool v1.5.8.0

Information is subject to change without notice. Check local codes. Printed 01/05/2015




Large Sunline Page: 8
Single Package R-410A Air Conditioner
Project Name: Warren Wolf Schoo! Unit Model #:  ZJ240N32T2FAA3
Quantity; 1 System: ZJ240N32T2FAA3
Consolidated Drawing
NOTES [ CENTER OF GRAYITY
1. FOR OUTDOOR USE ONLY, ronice] s%_ﬁﬁ_m%. LOCATION (BASE UNIT) 4 POINT CORNER LOADS (LBS} (BASE UNIT)
2. WEIGHTS SHOWN ARE FOR COOLING ONLY UNITS. T e . T i 5
3. MIN, CLEARANCES TO BE: ¢ 2
RIGHT SIDE: 36 i914,41 15 1) 2609 [11831 | 85.25 12162,4) 44 [1111,8) 467 {2121 781 [3541 852 {3871 510 [231]
LEFT SIDE: 24 [609,6) (LESS ECONOMIZER)
36 [914,4) (WITH ECONOMIZER) 1.5 | 1J | 2665 [1209) | 85.25 [2162,4) | 44 [1117,6] 17 12161 797 (3621 | 870 {3351 | 520 (2361
mmwwa Ww MNN_VM.MW (LESS ECONOMIZER) 20 I§ | 2697 {12231 [ 85.05 [2160,3) 44 T1117,81 485 1220] 805 [3651 878 1398) 329 {240)
; 49 11244.63 (WITH ECONOM) 281 FECONOMIZER/MOTORIZED DAMPER
Top: 12 (1626.81 WITH 36 [9]4,4] WAX. HORIZ AND. PR, EXHAUST RAINHoOD 25 | 1y | 2783 [1262) | 85.25 (262,41 | 44 [1I1T,6) | 498 (226) | 833 (378) | 908 4120 | 544 1247)
; ' : ; : AL
BOTTOM: wcmw@>zm (FOR CONDENSER AIR DI1SCHARGE} 11,01 i5 R 2360 [107)) | 85.25 [2i62,4) 44 117,61 422 (1811 105 (3201 770 13492 461 1209)
4. FOR SMALLER SERVICE AND OPERATIONAL CLEARANCES :«8.3 20 IR | 2660 [1207) | 85.05 [2160,3) 44 (111,86 418 21N 194 [360) 866 (3931 522 [231)
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Yoo MV Weathermaker® I

48DJ,DK

Rooftop Units
Cooling with
Gas Heat

20 to 27 Nominal Tons

Copyright 1992 Carrier Corporation

Single-Package Rooftop Products
Designed o Meet Commercial and
industrial Application Requirements

» convertible units
+ variable air volume controls
« constant volume controls

Features/Benefits

Design flexibility

Convertible unit design allows the fac-
tory built vertical unit to be easily
converted to horizontal by installing 2
panels (accessory horizontal conver-
sion package). No modification to the
optional economizer is required.

Vertical discharge applications uti-
lize the NRCA. (National Roofing Con-
tractors Association) approved roof
curb, which is installed and weather-
proofed by the roofer. Ducts attach
directly to the roof curb, allowing
all ductwork to be completed before
the unit is positioned.

Horizontal applications can be curb
mounted or slab mounted. Ducts
attach to the unit utilizing the factory-
supplied flanges.

The convertible design allows the
unit to be used for conventional down-
flow applications or special horizon-
tal applications, such as replacement
or noise sensitive applications. The
horizontal installation allows sound to
be attenuated before the duct pen-
etrates the roof.

Gas heat

Aluminized steel gas heat exchanger is
tubular design for low-pressure drop.
Aluminized steel material ensures long
life. Induced draft design maintains a

Form 48DJ,DK-5PD
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negative pressure in the heat
exchanger as a safety precaution to
prevent any noxious fumes from mix-
ing with supply air. Constant vol-
ume units have 2 stages of heat on
low and high heat capacities. VAV
(variable air volume) units are one
stage heat for morning warm-up.

Units are built for use with natural
gas. An ETL (Elecirical Testing
Laboratory} and CSA (Canadian Stan-
dards Association) approved LP {lig-
uid propane) gas conversion accessory
package is available for field
installation.

The heat exchanger is warrantied
for 5 years with an optional 6-10 year
warranty available.

Unit efficiency

Dual serviceable, semi-hermetic
compressors on intertwined evapora-
tor coil ensures excellent full and
part-load efficiency with EERs (Energy
Efficiency Ratio) to 9.6. Dual refrig-
erant circuits provide standby capabil-
ity should one circuit require service.
Reliable 06D Carlyle compressors are
proven performers.

Variable air volume units have a
minimum of 5 stages of unloading.
Constant volume units have 2 stages
of capacity with field installed ac-
cessory unloaders available to provide
5-stage operation.

Optional hot gas bypass valve per-
mits low-load operation of the re-
frigeration system below the minimum
stage of unloading.

Optional integrated economizer per-
mits free cooling and utilizes a solid-
state enthalpy control. The economizer
operates in conjunction with me-
chanical cooling when required and is
factory installed for either downflow
or horizontal operation. A
field-installed differential enthalpy sen-
sor is available as an accessory for
even greater energy savings. The dif-
ferential enthalpy sensor allows unit
control to compare the enthalpy of
return air and outside air to determine
which is more economical to use for
enhanced energy savings. Field-installed
rainhood/filter assembly prevents
moisture or objects from entering the
unit. An accessory 25% manual
outdoor air damper is also available.

Exhaust air relief is available for
economizer units:

* barometric relief (CV or VAV)
« power exhaust (CV)
* 100% modulating power exhaust

(VAV)

Power exhaust relieves up to 100%
of nominal cfm. Field-adjustable set
points on the modulating power
exhaust prevent space pressurization
problems. Factory-installed relief options
are unit mounted on downflow units.
Accessories can be duct mounted
on horizontal applications.

Single supply fan design reduces
noise and vibration, and avoids prob-
lems related to parallel fan designs.

Inlet guide vanes (option) are avail-
able on VAV units for fan modulation.
All associated controls are factory
installed.

Alternate size motors provide appli-
cation flexibility. High-efficiency motors
increase unit efficiency.

Installation/serviceability

Small footprint requires less roof area
and makes unit easier to rig. Low

unit profile allows units to be mounted
closer to edge of building while re-
maining out of public view. Up to
60% smaller volume than comparable
units.

Single-point electric and gas con-
nections are standard on all units,
regardless of voltage. Electrical and
gas service access can be made
through roof curb or side of unit.

Hinged access panels are located
so as to make it easy to reach stand-
ard serviceable components for
maintenance. No fasteners need to be
removed, which reduces servicing
time and prevents roof leaks caused
by discarded screws puncturing the
roof.

Unit controls

Constant vohume units Model 48DJ)
utilize a solid-state relay board that
interfaces with any 2-stage heat/
2-stage cool thermostat. Economizer

units utilize a mixed air thermistor
with a field-adjustable set point.

Variable air volume units (Model
48DK) utilize a self-diagnostic micro-
processor based control. The mi-
croprocessor monitors stages of
cooling, morning warm-up cycle, and
unit safety controls. At start-up, the
self-diagnostic test verifies component
operation and calibration. Fault codes
reduce service troubleshooting time
and difficulty.

Accessory space temperature reset
(VAV only) prevents overcooling the
space and maintains higher airflow to
ensure adequate ventilation air to
the space. It automatically resets the
discharge air temperature up when
space temperature reaches the field
adjustable set point. The discharge air
temperature resets up 3.3° F for
every degree below set point in the
space.

Unit design is ETL and CSA
certified.

When installed with the economizer
and power exhaust option or acces-
sory and field-supplied switches and
wiring, units can be run in the building
pressurization mode or the smoke
purge mode. In the event of a fire or
smoke condition, a zone can be
pressurized to prevent smoke from
entering the zone, or smoke can
be exhausted from a zone. On CV
units, a set of terminals is provided for
a switch or relay to disable the unit;
all other connections must be made
directly to the appropriate device. On
the VAV units, terminals are pro-
vided for most of the necessary con-
nections. (Reference page 20 of
this book.)

Terminals are provided for a field
installed 115-v convenience outlet to
be used during servicing when unit
is not operating. Terminals can also
be used to power field installed smoke
detectors.
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48 DK D 024 -- - 6 0 1 S D

48 — Electric Cooling
with Gas Heat

DJ — CV (Constant Volume)
DK — VAV (Variable Air Volume)

Gas Heat

D — 242 MBtuh Input (CV and VAV) Low Heat
E — 475 MBtuh Input (CV only) High Heat -

Economizer/Relief Option

o O mxt

No outside air provisions
Economizer Only (CV and VAV)
Economizer with Non-Modulating
Power Exhaust (CV Only)
Economizer with Barometric
Relief (CV and VAV)
Economizer with Modulating
Power Exhaust (VAV Only)

Inlet Guide Vane (IGV)/Motor Option

Std Motor, without IGV

A — Alt Motor, without IGV
. F — High-Efficiency Std Motor,
Nominal Tons without 1GV*
024 — 20 G — High-Efficiency Alt Motor,
028 — 25 without IGV*
030 — 27 L — Std Motor, with IGV
M — Alt Motor, with IGV
S — High-Efficiency Std Motor,
with 1GV*
Filter Option T — High-Efficiency Alt Motor,
_ : with IGV*
-~ — Std 2-in. Throwaway
Packaging
Condenser Coil Material 1 — Domestic
- — Al/Cu, without hot gas bypass 3 — Full Crate
A — Al/Cu, with hot gas bypass
C — Cu/Cu, without hot gas bypass
D — Cu/Cu, with hot gas bypass Desi
esign
0 — Original
Voltage
1 — 575-3-60

*Not available for 575-volt units.

5 — 208/230-3-60
6 — 460-3-60




- Physical data

CONSTANT VOLUME UNITS
BASE UNIT 48DJ D024 E024 D028 E028 D030 E030
NOMINAL CAPACITY (tons) 20 20 25 25 27 27
OPERATING WEIGHT (Ib)* 2770 28503 3220 3300 3260 3340

COMPRESSORS (2 each unit)

Semi-Hermetic, 06D Type, 1750 Rpm
60, 100

Capacity Steps (%) Standard 62, 100 R 55, 100
Accessory 21, 42, 62, 80, 100 20, 40, 60, 80, 100 18, 37, 55, 65, 83, 100
REFRIGERANT R-22 Controlled by Thermostatic Expansion Valve
Operating Charge (Ib), Sys 1/Sys 2 23.1/18.1 22.6/16.3 | 22.3/18.3
CONDENSER COILS 3-Row, 34-in. Tube Diameter
Face Area (sq ft) 4,75
Fins Perinch (Al 17.0 19.0 19.0
(Cu) 15.7 17.5 17.5
EVAPORATOR COILS 4-Row, ¥4-in. Tube Diameter
Face Area (sq ft) 201 : 23.4
Fins Per Inch 15
FURNACE SECTION
Number of Heat Exchangers . 5 10 5 10 5 10
Input (MBtuh}) 242 475 242 475 242 475
Output (MBtuh) 194 380 194 380 194 380
Temperature Rise Range (°F) 10-40 30-60 10-40 30-60 10-40 30-60
Burner Orifice Diameter (in. ...drill no.) .136...29 .136...29 .136...29 .136...29 .136...29 136...29
Pilot Orifice Diameter (in. ...drill no.) .046...56 .055...54 .046...56 .055...54 .046...56 .065..54
Firing Stages 2 2 2 2 2 2
Number of Gas Valves 1 2 1 2 1 2
OUTDOOR AIR FANS (2 each unit) Propelier Type, 30-in. Diameter, 1140 Rpm
Nominal Cfm 10,000 13, 15,000
Nominal Hp Y4 1
Watts Input (Total) 1700 2400 2500
INDOOR AIR FANS (1 each unit)t Centrifugal Type, 18 x 15 in., 1750 Rpm
Nominal Cfm 8,000 10,000 10,800
Maximum Allowable Cfm 10,000 12,500 12,500
Maximum Allowable Rpm 1,200 1,200 1,200
Standard Motor and Drive 1.438-in. Fan Pulley Bore
Motor Hp 5 74 10
Full Load Efficiency (%)
Standard 84.3 84.8 87.4
High 86.5 88.5 89.5
Motor Frame Size 184T 213T 215T
Fan Pulley Pitch Diameter (in.) 10.6 8.0 8.0
Motor Pulley Pitch Diameter (in.)
Puliey A 4.75 4.12 4.50
Pulley B 5.30 4.50 5.00
Resulting Fan Rpm
Pulley A 780 900 980
Pulley B 875 980 1090
Belts
Quantity 2 2 3
Length (in.) 85 85 85
Opftional Motor and Drive 1.438-in. Fan Pulley Bore
Motor Hp Ve 10 15
Full Load Efficiency (%)
Standard 84.8 87.4 85.7
High 88.5 89.5 90.0
Motor Frame Size 213T 2157 254T
Fan Pulley Pitch Diameter (in.) 8.0 8.0 8.0
Motor Pulley Pitch Diameter (in.)
Pulley A 4,12 4.50 5.00
Pulley B 4.50 5.00 5.30
Resulting Fan Rpm
Pulley A 900 980 1090
Pulley B 980 1090 1160
Belts
Quantity 2 3 3
Length (in.) 80 85 85
Optional Power Exhaust** Propeller Type, 1140 Rpm
Motors...Hp 1.1 1.1 1...1
Fans...Diameter (in.) 1.24 1...30 1...30
Filters (Quantity...L. x W x D)
20% Standard Efficiency Throwaway 2..18x24x2 2..18x24 x2 2..18x24x 2
4..24x24x2 6..20x24x 2 6..20 x 24 x 2

*Weights do not include economizer. See page 6 for weights of op-

tions and accessories.

TStandard fan motor is supplied with standard fan drive and belts. Op-
tional fan motor is supplied with optional fan drive, pulleys, and belts.
Other combinations are field supplied. Pulley A s installed in base unit.

Pulley B is shipped with base unit.

**Optional power exhaust unit-mounted on vertical supply/return appli-
cations only. Accessory power exhaust can be duct mounted on hori-
zontal supply/return applications.



VARIABLE AIR VOLUME UNITS

BASE UNIT 48DKD 024 028 030
NOMINAL CAPACITY (tons) 20 25 27
OPERATING WEIGHT (Ib)* 2770 3220 3260

COMPRESSORS (2 each unit)
Capacity Steps (%)

21, 42, 62, 80, 100

Semi-Hermetic, 06D Type, 1750 Rpm
| 20, 40, 60, 80, 100 ]

18, 37, 55, 65, 83, 100

REFRIGERANT

R-22, Controlled by Thermostatic Expansion Valve
[ 24.6/16.3 |

Operating Charge {Ib), Sys 1/Sys 2 25.2/18.1 24.3/18.3
CONDENSER COILS 3-Row, 94-in. Tube Diameter
Face Area (sq ft) 24.75
Fins PerInch ~ (Al) 17.0 19.0 19.0
{Cu) 15.7 17.5 17.5
EVAPORATOR COILS 4-Row, ¥4-in. Tube Diameter
Face Area (sq ft) 20.1 23.4 23.4
Fins Per Inch 15
FURNACE SECTION
Number of Heat Exchangers 5 5 5
Input (MBtuh) 242 242 242
Output (MBtuh) 194 194 194
Temperature Rise Range (°F) 10-40 10-40 10-40
Burner Orifice Diameter (in. ...drill no.) .136...29 .136...28 136...29
Pilot Orifice Diameter (in. ...drill no.) .046...56 .046...56 .046...56
Firing Stages 1 1 1
Number of Gas Valves 1 1 1
OUTDOOR AIR FANS (2 each unit) Propeller Type, 30-in. Diameter, 1140 Rpm
Nominal Cfm 10,000 13,000 15,000
Nominal Hp ¥ 1 1
Watts Input (Total) 1700 2400 2900
INDOOR AIR FANS (1 each unit)t Centrifugal Type, 18 x 15 in., 1750 Rpm
Nominal Cfm 8,000 10,000 10,800
Maximum Allowable Cfm 10,000 12,500 12,500
Maximum Allowable Rpm 1,200 1,200 1,200
Standard Motor and Drive 1.438-in. Fan Pulley Bore
Motor Hp 5 7% 10
Full Load Efficiency (%)
Standard 84.3 84.8 87.4
High 86.5 88.5 89.5
Motor Frame Size 184T 213T 215T
Fan Pulley Pitch Diameter (in.) 10.6 8.0 8.0
Motor Pulley Pitch Diameter (in.)
Pulley A 4.75 4.12 4.50
Pulley B 5.30 4.50 5.00
Resulting Fan Rpm
Pulley A 780 900 980
Pulley B 875 980 1090
Belts (No Inlet Guide Vanes)
Quantity 2 2 3
Length (in.) 85 85 85
Belts (Infet Guide Vanes)
Quantity 2 2 2
Length (in.) 95 90 100
Optional Motor and Drive 1.438-in. Fan Pulley Bare
Motor H 7% 10 15
Full Load Efficiency (%)
Standard 84.8 87.4 85.7
High 88.5 89.5 90.0
Motor Frame Size 213T 215T 254T
Fan Pulley Pitch Diameter (in.) 8.0 8.0 8.0
Motor Pulley Pitch Diameter (in.)
Pulley A 412 4.50 5.00
Pulley B 4.50 5.00 5.30
Resulting Fan Rpm
Pulley A 900 980 1080
Pulley B 980 1080 1160
Belts (No Inlet Guide Vanes)
Quantity 2 3 3
Length (in.} 80 85 85
Belts (Inlet Guide Vanes)
Quantity 2 2 3
Length (in.) 90 100 95
Optional Power Exhaust** Propeller Type, 1140 Rpm
Motors...Hp 1.1 1.1 1.1
Fans...Diameter (in.) 1..24 1..30 1..30
Filters (Quantity...L x W x D) :
20% Standard Efficiency Throwaway 2.18x24x2 2.18x24x 2 2.18x24 x2
4,.24x24x2 6..20x24 x 2 6..20x24 x 2

*Weights do not include economizer. See page 6 for weights of options and

accessories.

‘tStandard fan motor is supplied with standard fan drive and belts. Optional
fan motor is supplied with optional fan drive, pulleys, and belts. Other com-
binations are field supplied. Pulley A is installed in base unit. Pulley B is

shipped with base unit.

**Optional power exhaust unit-mounted on vertical supply/return applications
only. Accessory power exhaust can be duct mounted on horizontal supply/

return applications.



‘Physical data (cont)

EER and IPLV ratings

OPERATING WEIGHTS OF OPTIONS

WEIGHT DISTRIBUTION AND AND ACCESSORIES
CENTER OF GRAVITY
1 A OPTION OR ACCESSORY WEIGHT (ib)
ROOF CURB 280
ECONOMIZER 140
ECONOMIZER RAINHOOD 140
25% OUTDOOR AIR HOOD 40
L POWER EXHAUST
® Y 50
VAV 70
HOOD FOR POWER EXHAUST OR
BAROMETRIC RELIEF
CV 100
VAV 110
HAIL GUARD 40
4 ALTERNATE MOTOR AND DRIVE
Size 024 45
028 25
WEIGHT (lbs) DIM. 030 45
UNIT OF CORNER (fe-in.) COPPER CONDENSER COIL
Size 024 104
024 8;5 522 6?1 ;C:H 5¢1 3?7 028,030 143
48DJD,DKD [ 028 [944 | 635 | 717 | 1064 | 56 | 37 INLET GUIDE VANES (VAV Only) 100
030 | 955|643 725107756 3-7 CV — Constant Volume
024|848 | 557|638 | 957 51137 VAV — Variable Air Volume
48DJE 028 | 966 | 651734 1089 |5-6 | 3-7
030]9771658|742| 1103 | 5-6 | 3-7
NOTE: Weights include economizer, but not economizer rainhood. See
table at right for weights of options and accessories.

The integrated part-load value is a calculated value to compare unit part load
operation at constant indoor airflow. Refer to ARI 360-D1 (Air Conditioning
and Refrigeration Institute) for additional information.

The IPLVs between CV and VAV units should not be compared, as the re-
duction in indoor fan power at part load is not reflected in the VAV unit’s IPLV

UNIT 48 EER IPLV
DJDG24 9.6 10.6
DJE024 9.5 10.5
DKD024 9.6 9.9
DJD028 8.8 9.4
DJEG28 8.7 9.3
DKD028 8.8 8.4 ratings.
DJD030 8.5 8.7
DJE030 8.5 8.7
DKD030 8.5 8.1

EER — Energy Efficiency Ratio
IPLV — Integrated Part-Load Values

Part load operation

For efficient part load operation, the Weathermaker® Il
units utilize 2 semi-hermetic compressors, each on its
own refrigerant circuit. Additional capacity steps allow
the unit to match the cooling load without cycling com-
pressors or artifically loading the unit with hot gas
bypass.

Constant volume units have 2 stages of cooling ca-
pacity as standard. Accessory suction pressure unload-
ers are available for installation on the lead compressor.
Accessory unloaders are NOT required on the lag com-
pressor and should NOT be installed. Capacity reduc-
tion is handled by the lead compressor.

To provide the maximum capacity steps available, VAV
units are supplied with electric unloaders as standard.

See table for capacity steps per unit.

024 Units Only

CAPACITY STEPS
UNIT CON?;:: L;’:LUME (D"’Jv?t’: ';E) VARIABLE AIR
SIZE|standard Unloader Unloaders VOLUME (DKD)
024 | 62,100 |21, 62, 100] 21, 42, 62, 80, 100 21, 42, 62, 80, 100
028 | 60,100 |20, 60, 100] 20, 40, 60, 80, 100 20, 40, 60, 80, 100
030 | 55,100 |18, 55, 100|18, 37, 55, 65, 83, 100|18, 37, 55, 65, 83, 100




Options and Accessories

ITEM OPTION*

ACCESSORYT

Integrated Economizer

Inlet Guide Vanes (VAV Only)

High-Efficiency Supply Fan Motors**

Copper/Copper Condenser Coil

Aiternate Supply Fan Motors

Barometric Relief{{

Power Exhaust (CV Only)tt

XXX

100% Modulating Power Exhaust (VAY Only)tt

K X XKy XX X)Xy X] %

Hot Gas Bypass

Roof Curb

Horizontal Conversion Package

Condenser Hail Guard

Thermostat and Subbase (CV Only)

Compressor Unloaders (CV Only)

Head Pressure Control Package

FIELD CONTROL

Temperature Reset Package (VAV Only)

Two-Step Demand Limit Control (VAV Only)

WIRING [SAFETY
__ _|CONTROL

Outdoor Air Thermostat (CV Only)

STAT (IF USED)

Time Guard® Il Compressor Cycle Delay

ELECTRONIC

25% Manual Outdoor Air Damper

TIME GUARD

Differential Enthalpy Sensor

PART NO HN67PA0O24
INPUT 24V 60 H.

Outdoor Air Thermostat

Z
5 MINUTE RECYCLE DELAY TIMER

X[ XX XY X X)X XX i x| X X]| X

LP Gas (ETL and CSA Approved)

LEGEND

Canadian Standards Association
Constant Volume

Electrical Testing Laboratory
Liquid Propane

Variable Air Volume

*Factory installed.
tField installed.
**Not available on 575-v units.

m

4

e
[N

++Unit mounted on downflow applications;
duct maunted on horizontal applications.

TIME GUARD II DEVICE

Accessory solid state Time Guard Il device prevents compres-
sor short cycling by providing a 5-minute delay before restart-
ing the compressor after shutdown. The use of Time Guard [l
devices (one per compressor) ensures praper oil retum and

POWER EXHAUST

NOTE: Rainhood/damper assembly not shown.

When combined with the economizer, the power exhaust can exhaust up to
100% of the return air and eliminate overpressurization of the building.

protects motor windings from overheating.
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ECONOMIZER

Integrated economizer saves energy by using low tempera-
ture outside air to provide coaling. The electronic contral logic
located in the economizer motor integrates economizer cool-
ing with mechanical cooling. If the conditioned space requires
more cooling, mechanical cooling will be brought on to satisfy
the cooling need.

Solid-state enthalpy control senses both dry and wet bulb
of the outdoor air to provide an accurate enthalpy reading.
Differential enthalpy sensor compares outdoor temperature and
humidity to return air temperature and humidity and deter-
mines the most economic mixture of air.

Spring return damper motor automatically closes the out-
door air dampers in the event of a power failure.

SET POINT DISPLAY DISPLAY
POTENTIOMETER BUTTON
A l/
\ Vi
d/ ®
=]
DISPLAY
0
col;_r:n:;nurr
® ®

VAV MICROPROCESSOR CONTROLS
DISPLAY/SET POINT BOARD

Microprocessor-based VAV control system constantly monitors more
than a dozen system operating condition indicators throughout the
machine, analyzes these inputs, and adjusts unit operation to main-
tain accurate temperature control with minimal energy consumption
throughout all operating modes and loading conditions.

By displaying any of 35 different numerical codes, the control sys-
tem instantly detects and locates component problems in the unit.




Base unit dimensions

ﬁ ®

face of base rail at the same lacation as the standard condensate drain using factory
supplied fitiing. Plug factory drilled condensate hole.
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UNIT WEIGHT* A B c D E F G
SIZE Ib kg mm | ftin.| mm [ ftin. | mm [fein. ] mm | fin. | mm ] fdine | mm [ fein | mm ] fein,
48DJD024, 48DKD024 | 2910 | 1322.7 | 1549.4 | 51 | 2182.0 | 7-1% | 682.0 | 2-2% | 3808.0 | 12-9% | 6335 19 2187.0 | 7-2%+ | 807.0 | 2-7%
48DJE024 2090 | 1359.0 | 1549.4 | 51 | 2182.0 ] 7-17 | 682.0 | 2-27% | 3809.0 | 12-9% | 533.5 [ 1-9 | 2187.0 | 7-2%« | 807.0 | 2-7%
48DJD028, 48DKD028 | 3360 | 1527.3 | 16764 | 56 |2470.0 | 8-1%4 | 810.6 | 2-7% | 4165.0 | 13-8 | 379.5 | 1-2'%4s | 2443.0 | 8-0%s | 935.0 | 3134s
48DJEN28 3440 | 1563.6 | 1676.4 ) 56 | 2470.0 | 8-1% | 810.0 | 2774 | 4165.0 | 13-8 | 379.5 | 1-2'%4¢ | 2443.0 | 8-034s | 935.0 | 3'%4s
48DJD030, 48DKDO030 | 3400 | 1545.5 | 1676.4 | 5-6 | 2470.0 | 8-1%4 | 810.0 | 2-774 | 4165.0 | 13-8 | 379.5 | 1-21%4e | 2443.0 | 8-03%4e | 935.0 | 3'%4s
48DJED30 3480 | 1581.8 | 1676.4 | 56 ]| 2470.0 | 8-1% | 810.0 | 2-77% | 4165.0 | 13-8 | 379.5 | 1-2'%4s | 2443.0 | 8-0%1s | 935.0 | 31%s
LEGEND
CONN — Connection
DIM -— Dimension
NOTES: FOR 48DJE (HI HEAT) ONLY:
1. Dimensions in [ ] are in millimeters. ACCESS DOOR CAS SECTION ACCESS DOOR
2 Center of gravity. !
3. Allow 12'-0* (3658} at top and 6'-0" (1829) on sides for service and operational
clearance.
4. On multiunit applications allow 12°-0" (3658) between adjacent condensers and e
economizers. 5
5. For smaller service and aperational clearances, contact Carrier Application Engineering
Department. " > .
6. Bottom ducts designed to be attached to accessory roof curb. If unit is mounted on dun- =
nage, it is recommended the ducts be supported by cross braces as done on the ac- ) 111
cessary roof curb. i Lora 5/5' 1931
7. Aiways line up condenser end of unit tight against the roof curb. F
8. Units with bottom return and power exhaust require a 90° elbow in return air duct. ‘(96‘5_" 1 /E; tan NPT
9. When unit is stab mounted, locate the condensate drain as low as passible on vertical
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. Accessory dimensions
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DIMENSIONS (degrees and inches)
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NOTES: UNIT Deq. | In. | Deg. | In. | Deg. | In.
1. Roofcurb accessory 50DJI£I)00401 is shipped disassembled. 48DJDK | 138 [ 400 | 50 | .75 .50 | .75
2. Di i i illimeters.
e e e o UNIT LEVELING TOLERANCES

3. Roofcurb: 16 gage (VA03-56) steel.
4. The 028 and 030 units overhang the roofcurbs on the return air end. *From edge of unit to horizontal.




‘ Selection procedure (with example)

I Determine cooling and heating requirements at

design conditions.
Given:

Required Cooling Capacity (TC)
Sensible Heat Capacity (SHC)
Required Heating Capacity

325,000 Btuh
240,000 Btuh
375,000 Btuh

- Condenser Entering Air Temperature ........ 95F
Indoor Air Temperature . ...... 80 F edb, 67 F ewb
Evaporator Air Quantity ............. 10,800 cfm
External Static Pressure .............. 1.20 in. wg
Electrical Characteristics (V-Ph-Hz) ....... 460-3-60

Integrated Economizer Required.
Select unit based on required cooling capacity.

Enter Cooling Capacities table at condenser entering
temperature of 95 F. Unit 48DJ0O30 at 10,800 cfm
and 67 F ewb will provide a total capacity of 335,000
Btuh and a SHC of 257,000 Btuh. Calculate SHC cor-
rection, if required, using notes under cooling capaci-
ties tables.

I Select heating capacity of unit to provide design

condition requirement.

Performance data

In the Heating Capacities table, note that unit 48DJEO30
will provide 380,000 Btuh with an input of 475,000
Btuh.
Determine fan speed and power requirements
at design conditions.
Tabulated fan performance includes 2-in. throwaway
filters and wet evaporator coil. Refer to Component
Pressure Drops table for economizer pressure drop (.36
in. wg) and high heat pressure dr(()Ip (22 in. wg). Add
these pressure drops to the specified external static pres-
sure of 1.20 in. wg.:

.36 +.22 +1.20 = 1.78 in. wg
Find fan rpm and bhp at 1.8 in. wg and 10,800 cfm
on 48DJD030 Fan Performance table for vertical ap-
plications. By interpolation find that the fan speed is
1160 rpm and the power required is 13.4 bhp. The
optional 15 hp motor is required.
Select unit that corresponds to power source
available.
The Elecirical Data table shows that a 460-3-60 unit
is available.

. COOLING CAPACITIES

48DJ,DK024 }
Evaporator Air Quantity — Cfm/BF
Temp (F) F5000/0.0 6000/0.04 ] 7000/0.04
Air Entering =
Condensear Evaporator Air — Ewb (F}
o2y 72 67 62 72 67 62
TC 255 237 218 263 245 227
85 SHC 131 165 197 139 179 214
kW 17.6 17.1 16.5 17.9 17.4 16.8
TG 243 225 208 250 233 216
95 SHC 126 160 191 134 174 209
kw 19.1 18.4 17.7 19.4 18.7 18.1
TC 237 219 203 244 227 211
100 SHC 124 158 188 132 171 205
KW 19.8 19.0 18.4 20.1 194 18.7
TC 231 214 199 238 220 206
105 SHC 122 156 185 130 169 202
kW 20.5 19.7 19.0 20.8 20.0 19.3
TC 218 202 189 224 209 185
115 SHC 117 151 178 125 164 194
kW 219 21.0 20.3 22.2 214 20.6
TC 213 197 184 218 202 180
120 SHC 115 148 175 123 161 180
kw 22.6 21.6 20.9 22.9 220 21.3
48DJ,DK024
Evaporator Air Quantity — Cfm/BF
Temp (F) 8000/0.05 I 9000/0.06 | 10,000/0.06
Air Entering n
Condenser Evaporator Air — Ewb (F)
72 67 62 72 67 62 72 67 62
TC 266 248 232 269 252 238 271 255 244
85 SHC 146 181 230 153 202 237 160 213 244
kW 18.1 17.5 16.9 18.2 17.6 17.1 18.3 17.7 17.4
TC 254 237 222 256 239 228 259 242 233
95 SHC 142 186 221 148 187 227 155 208 233
kw 19.5 18.9 18.2 19.7 19.0 18.5 19.7 19.0 18.7
TC 247 230 217 249 233 222 252 236 228
100 SHC 139 183 2186 146 194 222 153 205 228
kW 20.3 19.5 19.0 20.3 19.7 19.2 20.5 19.8 19.5
TC 241 224 212 243 227 217 245 230 223
105 SHC 137 181 212 144 192 217 150 202 223
kW 21.0 20.2 19.6 211 20.3 19.8 21.2 20.5 20.1
TC 227 212 202 229 215 206 231 216 211
115 SHC 132 175 202 139 185 206 145 196 211
kw 224 21.6 20.9 225 216 21.2 228 21.8 21.5
TC 221 205 197 222 208 201 224 210 206
120 SHC 130 172 197 136 183 201 143 193 206
kw 23.0 22.2 21.7 23.2 224 21.9 233 22.5 22.2
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COOLING CAPACITIES (cont)

43DJ,DK028
Evaporator Air Quantity ~— Cfm/BF
A_Teén;; {F) 0 7500/0.03 I 8750/0.04
c!;m!l]eﬁ!gtg Evaporator Air -— Ewb (F)
6 72 67 62 72 67 62
TC 335 311 288 345 322 289
85 SHC 170 214 255 180 231 277
kW 26.0 25.0 24.0 26.5 255 24.5
TC 319 296 275 328 306 285
95 SHC 164 207 247 174 225 271
kw 28.0 26.9 25.7 28.5 27.4 26.2
TC 311 289 268 319 298 278
100 SHC 161 204 244 172 221 266
kW 29.0 278 26.7 29.5 28.3 27.2
TC 303 282 262 31 290 272
105 SHC 158 202 241 169 218 263
kW 30.0 28.7 27.5 30.5 29.3 28.1
TC 287 268 249 294 275 258
115 SHC 152 195 233 162 212 254
kw 31.8 30.6 29.3 32.4 31.1 28.9
TC 279 260 242 286 268 252
120 SHG 149 192 228 159 208 249
kW 32.8 31.5 301 33.4 32.0 30.8
48DJ,DK028
Evaporator Air Quantity — Cfm/BF
Temp (F) 10,000/0.04 | 11,250/0.05 ] 12,500/6.06
Air Entering -
Condenser Evaporator Air — Ewh (F)
72 67 62 72 67 62 72 67 62
TC 350 328 306 353 331 312 356 335 318
85 SHC 190 247 298 199 261 309 208 276 318
kW 26.8 25.8 24.7 26.9 25.9 25.0 27.0 26.1 253
TC 333 - 311 291 336 315 299 339 318 305
95 SHC 183 240 287 193 255 286 201 269 305
kW 28.8 27.6 26.6 28.9 27.8 27.0 29.0 28.0 27.4
TC 324 303 285 327 306 291 331 310 298
100 SHC 181 237 282 189 250 290 199 265 299
kW 29.8 28.6 27.6 29.9 28.8 27.9 30.0 29.0 28.3
TC 316 295 278 318 298 285 322 302 291
105 SHC 178 234 277 186 247 284 195 261 291
kW 30.7 29.5 28.4 30.9 29.7 28.9 31.0 30.0 28.3
TC 298 279 265 301 283 271 303 286 278
115 SHC 172 227 264 180 240 271 189 254 278
kw 32.7 31.3 30.4 32.8 31.6 30.8 33.0 31.8 31.3
TC 289 271 258 291 274 265 294 278 271
120 SHC 168 224 258 176 237 265 185 251 271
kw 33.7 323 31.4 33.7 32.5 31.8 33.9 328 32.3
VAV Units Only 3. SHC is based on 80 F edb temperature of air entering evaporator coil.
BF — Bypass Factor Below 80 F edb, subtract (corr factor x cfm) from SHC.
Ewb — Entering Wet Bulb Above 80 F edb, add (corr factor x c¢fm) to SHC.
SHC  Sonuiie faat Cap. (1060 Beuh)
S — S8ensible Heat Cap. tu 2
TC~ = Total Cap. (1000 Biuh) Gross ENTERING AIR DRY-BULB TEMP (F)
79 78 77 76 75 under 75
NOTES: BF
1. Direct interpolation is permissible. Do nat extrapolate. 81 82 83 84 85 over 85
2. The following formulas may be used: Correction Factor
ib| i .05 1.04 2.07 3.11 4,14 5.18
tigh = t egp - SS0Rle capacty (Buh) 40 | 8 | 16 | 284 | 392 | 491 | Vseformuia
1.10 x cfm .20 .87 1.74 2.62 3.49 4.36 i

b = Wet-bulb temperature corresponding to enthalpy of air

leaving evaporator coil (b )-
total capacity (Btuh)

4.5 x cfm
Where: hewb = Enthalpy of air entering evaperator coil.

hiwb = h ewtr

Interpolation is permissible.
Correction Factor = 1.10 x (1 - BF) x (edb - 80).

4. Eocling capacities are gross and do not include deduction for indoor-fan motor
eat.
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* Performance data (cont)

COOLING CAPACITIES (cont)

48DJ,DK030
Evaporator Air Quantity — Cfm/BF
A,Telrsn;t’ (F) S0I0Y 8100/0.04 8450/0.05
(;;m;leﬁrslgg Evaporator Air — Ewb (F)
72 67 62 72 67 62
TC 363 337 312 372 346 321
a5 SHC 184 230 275 194 247 287
kW 27.8 26.8 25.6 28.2 271 26.0
TC 348 323 298 355 330 307
g5 SHC 178 224 268 188 241 290
kw 30.0 28.7 27.5 30.3 29.0 279
TC 339 314 291 347 323 289
100 SHC 175 221 264 185 238 285
kW 31.1 29.7 28.4 31.5 30.2 28.8
TC 332 307 284 338 313 292
105 SHC 171 218 260 182 235 282
kw 32.1 30.6 29.4 32.5 314 29.9
TC 314 292 270 320 297 277
115 SHC 165 211 253 175 228 272
. kW 34.1 32.6 31.2 34.6 33.0 31.7
48DJ,DK030
Evaporator Air Quantity — Cfm/BF
Temp (F) 10,800/0.05 | 12,150/0.06
Air Entering -
Condenser Evaporator Air — Ewb (F)
72 67 62 72 67 62
TC 378 353 328 382 357 335
85 SHC 204 264 316 214 280 331
kW 28.4 27.4 26.3 28.6 27.5 26.6
TC 360 335 314 364 340 320
95 SHC 198 257 307 207 273 320
kW 30.8 29.3 28.2 30.8 29.6 28.6
TC 352 327 306 356 331 314
100 SHC 195 254 303 204 2698 314
kW 317 304 29.2 31.9 30.6 29.7
TC 342 319 299 346 324 306
105 SHC 192 250 297 201 267 306
kW 328 314 30.3 33.0 31.7 30.6
TC 325 302 285 330 307 293
15 SHC 185 243 285 195 259 243
kW 34.9 33.4 322 35.2 33.7 328
Where: hg,,y, = Enthalpy of air entering evaporator coil.
VAV units only . . ., .
3. SHC is based on 80 F edb temperature of air entering evaporator coil.
BF — Bypass Factor Below 80 F edb, subtract (corr factor x cfm) from SHC.
Ewh — Entering Wet Bulb. Above 80 F edb, add (corr factor x cfm) to SHC.
SHC  Sonabie tieat Gap. (1060 Bhun)
— Sensible Heat Cap. {ul 7
TC  — Total Cap. (1000 Biuh) Gross ENTERING AIR DRY-BULB TEMP (F)
NOTES: BE 79 78 77 76 75 under 75
1. Direct interpolation is permissible. Do not extrapolate. 81 82 83 84 85 over 85
2. The following formulas may be used: Correction Factor
sensible capacity (Btuh .05 1.04 2.07 3.11 414 5.18
ftidb = tedp- Sonsible capaclly (Biuh) d0 | 98 | 196 | 294 | 382 [ agy | Jseformua
1.10 x cfm 20 | 87 | 174 | 262 | 349 | 43 | Shown below.
fwb = Wet-bulb temperature corresponding to enthalpy of air . o
: i Interpolation is permissible.
leaving evaporator (?0" (iwb - Correction Factor = 1.10 x (1 - BF) x (edb - 80).
hiwb = b ewtr total capacity (Btuh) 4. Cooling capacities are gross and do not include deduction for indoor-fan motor
4.5 x cfm heat.
HEATING CAPACITIES
(LP and natural gas)
TEMP NOTES:
UNIT INPUT BONNET RISE MINIMUM 1. Ratings are approved for altitudes to 2000 feet. At altitudes over
48 STAGE LIMITS HEATING 2000 ft, ratings are 4% less for each 1000 t above sea level.
Btuh x 1000 of: CFM 2. At altitudes up to 2000 ft, the following formula may be used to
= T v R calculate air temperature rise:
s i
DJD024,028,030 1st and 2nd 242 194 10-40 4409 At= bonnet capacity
1.10 x air quantity
st 242 194 q
DJE024,028,030 1st and 2nd 475 380 30-60 5757 3. At altitudes above 2000 ft, the following formula may be used:
DKD024,028,030 Single Stage 242 194 10-40 4409 At = bannet capacity

LP — Liquid Propane

*48DJD units operating on LP gas are capable of single stage, high fire operation only.

12

(.24 x specific weight of air x 60) (air quantity)

4. Minimum allowable temperature of mixed air entering the heat
exchanger during half-rate (first stage) operation is 35 F. There
is no minimum mixture temperature limitation during full-rate op-
eration.

5. Temperature rise limits: see table.



FAN PERFORMANCE — 48DJD UNITS AND 48DKD UNITS WITHOUT INLET GUIDE VANES

HORIZONTAL APPLICATIONS
UNIT AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
agpupe, | AIRTLOW 0.2 [ 0.6 0.8 1.0 12 14 16 18
BKb Rpm | Bhp | Rom | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 | 610 | 2.0 | 660 | 23 | 700 | 25 | 740 | 28 | 780 | 3.1 | 820 | a4 | 860 | 3.7 | 890 | 4.0 | 930 | 44
7000 | 680 { 28 | 720 | 32 | 760 | 356 | 800 | 38 | s40{ 43 | 880 | 46 | 920 | 50 950 | 54 | 980 | 59
024 8000 | 750 | 43 | 780 | 45 | 820 | 48 | 850 | 51 | 890 | 55 | 930 | 60 | e60| 65| es0 | 70| 1020 | 7.4
9000 | 830 | 58 | 860 | 61 | 890 | 64 | 920 | 6.8 | 950 | 73 | 980 | 738 | 1020 | 83 | 1050 | 87| 1080 | 9.2
10,000 | 00 | 76 | 930 | 80 | 950 | 84 | 980 | 89 | 1010 | 9.4 | 1040 | 9.8 | 1070 | 10.2 | 1100 | 106 | 1130 | 110
UNIT AVAILABLE EXTERNAL STATIC PRESSURE (in. wa)
48DJD*, A'?c'?fn?w 20 232 74 28 2.8 30 32 34
DKD Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
5,000 970 | 4.8 ] 1000 | 52| 1030 | 5.6 [ 1060 | 50 | 1090 | 6.3 | 1130 | 6.7 | 1160 | 7.1 | 1190 | 7.6
024 7,000 | 1010 | 63 | 1040 | 66 | 1070 | 7.0 | 1100 | 73| 1130 | 77 | 1160 | 841 | 1190 | 87 | — | —
f 8000 | 1050 77| 10s0| 81| 1110 85| 1140 | 89| 1170 { 93 | 1180 | 98 | — | — | — | —
(cont) 9000 | 1110 | a6 | 1140 | 100 | 1160 | 1044 | 1186 {108 | — | = | = | = = [ = = | =
10,000 | 1150 | 11.5 | 1170 | 11.9 | 1200 | 12.3 — | == = | = == =1=
UNIT AVAILABLE EXTERNAL STATIC PRESSURE (in. wa)
48DJD*, A'g‘;‘gw 0.2 04 0.6 0.8 10 12 14 16 18
DKD Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 640 | 26 | 680 | 29| 720 | 32| 7601 36| 800 | 38| 840 | 42 80| 45| 900 | 48] 930 | 52
8,000 720 | 40| 760 43| 70| 46| 830 | 49| 80| 52| 80| 55| s20| 58| 960 | 65| 990 | 70
028 9,000 770 | 51 810 | 56| 840 | 58| 870 | 62| 910| 66 940 | 71| g70| 76 | 1000 | 81 | 1030 | 84
ey 10,000 850 | 67| 880 | 73| 910| 77| 940 | 82| 970 | 87| 1000 | 93| 1030 | 97 | 1060 | 10.0 | 1090 | 104
11,000 900 | 87| 940 | 95| 970 | 10.0 | 1000 | 105 | 1030 | 11.0 | 1060 | 11.5 | 1080 | 11.9 | 1120 | 12:3 | 1140 | 127
12,000 980 | 11.4 | 1010 | 11.8 | 1040 | 12.4 | 1070 | 12.8 | 1090 | 13.4 | 1120 | 138 | 1150 | 145 | 1170 | 14.9 | 1200 | 15.4
12,500 | 1020 | 12.6 | 1040 | 13.0 | 1060 | 13.4 | 1080 | 14.0 | 1110 | 14.4 | 1140 | 150 | 1170 [ 155 | 1200 [ 161 | — | =
UNIT AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
48DJpP*, A'}g}';gw 2.0 22 24 26 28 30 32 34 36
DKD Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 960 | 5.6 | 990 | 6.0 | 1030 | 6.5 | 1060 | 6.8 | 1090 | 7.2 | 1120 | 7.5 | 1150 | 7.9 | 1170 | 8.3 | 1200 | 8.8
8000 |1020| 73| 1050 | 76| 1080 | 80 | 1110 | 85| 1140 | 90| 1170 | 94| 1190 | 98 | — | — | — | —
028, 9,000 {1060 | 88 | 100 | 93| 1120 | o6 | 1150 | 101 | 4170 | 165 | 1200 | t10] — | = | — | — | — | —
030 10,000 | 1120 | 109 | 1150 | 14.4 | 1170 | M8 |1200 (123 | — | — | — | = | — | = | = { = | = | —
(cont) 11000 |M70 431 M8e |37 — | = | = | 2| | = | = | =} = -] =12 {24
12,000 — == =] -] - == == = =] =l =1 =]=1=1=
12,500 —_— -l -} == - = - =] =] = =l =]=1=1|=

Bhp — Brake Horsepower
Boldface — Special arder motor required.
*For 48DJE high heat units, see Component Pressure Drops table, page 16.

N
1

OTES:
. Fan performance is based on wet coils, clean 2-in. filters, and roof curb.
2.

3.

See Component Pressure Drops table before using fan performance
tables.
Conversion — Bhp to watts

Bhp x 746

Watls = o —
motar efficiency

See Physical Data tables, page 4 and 5, for mator efficiencies.

. Minimum airflow shown is minimum recommended design cfm. See Gas Heating

Capacities table for minimum heating cfm.

5. VAV units can operate down to 70 cfm/nominal ton in cooling mode.
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* Performance data (cont)

FAN PERFORMANCE — 48DJD UNITS AND 48DKD UNITS WITHOUT INLET GUIDE VANES (cont)

VERTICAL APPLICATIONS

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
UNIT | AIRFLOW

48DJD%, 02 04 06 0.8 10 12 i 16 T8
DKD

Cim
{ ) Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 600 2.0 650 | 2.3 700 25 730 | 27 760 | 3.0 800 33 850 3.7 890 | 4.0 930 | 4.4
7,000 680 28 720 3.2 760 3.6 800 | 39 830 | 4.2 870 4.5 910 4.8 940 5.2 970 5.7
024 8,000 760 4.4 800 | 4.7 830 5.0 860 [ 5.3 900 | 5.6 930 6.0 3960 6.5 990 7.0 | 1020 74
9,000 850 59 880 6.3 910 6.6 940 | 7.0 970 | 7.6 | 1000 8.1 | 1030 8.5 | 1060 8.9 | 1090 9.2
10,000 920 7.8 950 8.4 980 9.0 | 1010 | 9.5 | 1040 | 8.9 | 1070 | 10.2 | 1100 | 10.6 | 1120 | 10.9 | 1140 | 11.2

AVAILABLE EXTERNAL STATIC PRESSURE (in. wa)
UNIT | AIRFLOW
48DJD*, 2.0 23 24 7% 28 30 33 34

DKD (Gtm)
Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp { Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 960 4.7 | 1000 5.1 | 1030 55 ] 1060 5911090 ) 6.3 | 1120 | 6.7 | 1160 | 7.1 1190 | 7.7
024 7,000 1000 6.2 [ 1030 6.5 | 1060 6.9 | 1080 72| 1120 75 | 1160 | 8.0 | 1190 | 86 — —
cont) 8,000 1050 7.7 1 1080 81 | 1110 8.5 | 1140 89 | 1170 | 9.4 | 1200 | 9.9 — — — —
( 9,000 1120 9.5 | 1150 | 10.0 | 1170 | 10.4 | 1200 | 11.0 — — — — — — — _
10,000 1170 | 11.7 | 1200 | 12.3 — — — —_ — —_ — — — — — —

UNIT AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
AIRFLOW
agDJps,  ATT-D 0.3 0.4 0.6 0.3 10 12 13 16 13

DKD Rpm | Bhp | Rom | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Ropm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 640 2.6 680 2.9 730 3.3 770 3.7 810 4.0 840 4.3 870 4.6 900 4.8 930 5.2
8,000 730 4.1 760 4.3 800 4.6 830 5.0 860 53 800 5.6 930 6.0 960 8.5 990 7.0
028 9,000 790 5.3 820 5.7 860 6.1 890 6.5 930 7.0 860 7.5 980 8.0 | 1020 8.4 | 1050 8.7
030’ 10,000 870 | 70| 900 ]| 75| 940} 82| 970 | 90 | 1000 | 9.4 | 1030 | 9.7 | 1060 | 10.1 | 1090 | 10.5 { 1120 { 10.8
11,000 940 | 9.4 | 970 { 10.0 | 1000 | 10.5 | 1030 | 11.0 [ 1060 | 11.4 | 1080 | 11.9 | 1120 | 12.3 | 1150 | 12.8 | 1170 | 13.5

12,000 1030 | 121 | 1060 | 12,7 | 1080 | 13.2 | 1100 | 13.6 | 1130 | 14.2 | 1160 | 14.8 | 1180 | 15.2 | 1200 | 155 — —

12,500 10660 | 13.3 | 1080 | 14.0 | 1100 | 14.3 ( 1130 ( 14.8 | 1160 | 154 | 1180 | 158 | 1200 | 162 | — — — —

UNIT AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
48DJD%, A"(‘c':f';n‘-')’w 20 232 24 756 28 30 32 37 36

DKD Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 960 | 5.6 | 990 | 6.0 | 1030 | 6.4 | 1060 | 6.8 | 1000 | 7.2 | 1120 | 7.6 | 1150 | 80 | 1180 | 85 | 1200 | 8.8
8000 |1020| 7.4 | 1050 | 7.7 {1080 | 81| #110 | 85| 1140 | 89| 1170 | a4 (1100 | o8 | — | — | = | =
028, 9,000 | 1080 | 91 1110 | 95 ) 1140 | 99| 1160 | 103 | 1190 | 108|100 | = | — | = | — | — | — | —
030 10,000 | 4150 [ 145 {170 [ 118 [1200 123 | — | — | — | — [ — { — | — | — | —{ — | = | —
(cont) 1,000 f1200 {138 | — | = | — | Z | — | - = | = | =] =} = | =] = | =} = | =
12,000 — = -l =] -t =] =] === == == =1]1—=|=1]=
12,500 — |- - -] - = == = = == =] =]=]=]=

FAN PERFORMANCE — 48DKD UNITS WITH INLET GUIDE VANES

HORIZONTAL APPLICATIONS

unt | ArRFLow AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

A8DKD (Cfim) 0.2 04 0.6 0.8 1.0 1.2 14 1.6 1.8
Rpm [ Bhp [ Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp

6,000 680 3.0 720 33 760 3.7 800 4.0 840 4.3 880 4.7 810 5.0 950 54 930 5.9

7,000 760 4.2 790 | 4.5 830 4.8 860 5.2 900 5.5 930 5.9 960 6.4 | 1000 7.0 | 1030 7.5

024 8,000 830 5.7 860 6.0 880 6.3 930 6.8 960 7.4 990 7.9 | 1020 8.3 | 1050 8.7 | 1080 9.1
9,000 920 7.6 950 8.1 280 8.7 | 1010 8.3 | 1040 9.7 | 1070 | 101 | 1100 | 10.5 | 1120 { 10.8 | 1150 | 11.4

10,000 980 | 10.0 | 1020 | 10.5 | 1040 | 10.9 | 1070 | 114 | 1100 | 11.7 | 1130 | 12.3 | 1160 | 12.8 | 1190 | 13.5 — —

unT | AIRFLOW AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

48DKD (Cfim) 2.0 22 24 2.6 2.8 3.0 3.2
Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm Rpm { Bhp | Rpm { Bhp

6,000 1020 6.3 { 1050 6.7 | 1080 7.1 1110 7.5 | 1140 1170 8.5 | 1200 9.0

wo| B
11585

024 7,000 | 1060 | 7.9 {1090 | 82 ) 1120 | 85 | 1150 | 9.1 | 1170 1200 | 10.0 —
(cont) 8000 | 1110 | 95 | 1140 | 10.0 | 1170 | 106 | 1200 | 111 [ — i il R
2000 | 4170 | 118 | 1200 | 123 | — | — | — | — | — — - | ==

0 | — | — | — | =] =~ =]=01—-1]= — - = 1=

Bhp — Brake Horsepower
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FAN PERFORMANCE — 48DKD UNITS WITH INLET GUIDE VANES (cont)

HORIZONTAL APPLICATIONS (cont)

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

UNIT | AIRFLOW
48DKD (Cfm) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Rpm | Bhp | Rom | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp { Rpm | Bhp | Rpm | Bhp | Rpm | Bhp'{ Rpm | Bhp
7,000 710 3.8 750 | 4.2 790 | 4.5 830 [ 4.8 860 5.1 890 54 930 5.9 960 | 6.3 990 6.8
8,000 800 54 | 840 5.7 870 6.0 | 900 64 { 930 6.8 960 73 990 | 79 ( 1020 | 83 | 1050 | 8.7
028 9,000 870 6.9 900 7.3 930 7.8 g70 | 8.4 | 1000 9.0 | 1030 9.5 | 1060 9.8 | 1080 | 10.3 | 1120 | 10.7
030 10,000 950 9.5 990 | 10.1 1 1020 | 10.6 | 1050 | 11.0 [ 1070 | 11.3 | 1100 | 11.7 | 1130 | 12.3 | 1160 | 12.8 | 1180 | 13.3
11,000 1030 { 12,0 | 1060 | 125 | 1090 | 13.1 | 1120 | 13.6 | 1150 | 14.2 | 1170 | 14.8 | 1200 | 15.3 — —_ — —
12,000 1080 | 14.7 | 1120 | 15.3 | 1150 | 16.0 | 1170 | 16.5 | 1200 | 17.0 —_ — — —_ —_ -_ — —_
12,500 1120 | 16.0 | 1150 | 16.7 | 1170 | 172 | — — — — — — — — — — — —

unit | ArFLOw AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
48DKD {Cfm) 2.0 2.2 24 2.6 28 3.0 3.2
Rpm | Bhp { Rom | Bhp { Rpm | Bhp | Rom | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 1020 7.2 | 1050 7.6 | 1080 8.0 { 1110 18.4 1140 88 | 1170 | 9.4 | 1200 | 10.0
0.5 —_

8,000 1080 9.1 | 1110 9.5 | 1140 | 10.0 | 1170 1206 | 111
. 1.6

028, 9,000 1140 | 111 § 1M70 | 1 1200 | 12.2 — — — — — — —
030 10,000 1200 | 13.7 —_ —_ —_— — —_ — —_ — — — —_
{cont) 11,000 — — — — - — — — — — — — —
12,000 — — — —_ — - - — — — —_ — —

12,500 — | = = =1 = | = - —

VERTICAL APPLICATIONS

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

ot A"(‘c’:f‘;n‘?w 0.2 0.4 06 08 1.0 12 74 16 18
Rpm | Bhp [ Rpm | Bhp | Rpm | Bhp | Rom | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp |- Rpm Bhp

6,000 670 3.0 720 33 760 3.7 790 39 830 4.2 860 46 900 4.9 940 5.3 980 ?'8

7,000 750 4.1 790 4.5 830 4.8 860 | 5.2 800 5.5 930 59 960 6.4 990 6.8 | 1030 .5
024 8,000 840 5.6 870 5.9 900 6.2 930 6.7 960 7.3 | 1000 7.8 | 1030 84 | 1060 8.7 | 1000 9.2
8,000 930 7.7 980 8.2 990 8.8 | 1020 9.4 | 1050 9.8 | 1080 | 10.2 | 1110 | 10.6 | 1140 | 11.2 | 1170 | 11.8

10,000 1010 | 10.5 | 1040 | 10.9 | 1070 | 11.4 | 1100 | 11.7 | 1120 | 12.2 | 1150 | 12.7 | 1170 | 131 | 1200 | 13.7 — —

unit | AIRFLOW AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
43DKD (Cfm) 2.0 22 24 2.6 2.3 3.0 3.2
Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 1010 6.2 | 1040 6.6 | 1070 7.0 | 1100 74 | 1130 | 7.9 | 1160 84 { 1190 { 8.9
9.6

024 7000 | 1060 [ 7.9 [ 1000 | 82 1120 | 85 | 1150 | 94 | 1170 1200 | 100 | — | —
(cont) 8,000 | 1120 | 9.6 | 1150 | 10.1 | 1170 | 10.6 | 1200 | 111 | — =< -] =
9000 {Me0 122 — | = | — | = = | 2| — |- 1=

1000 | — | — | — | = — | =] —=]—=1] — —_ =] =1 =

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

UNIT | AIRFLOW
43DKD (Cfm) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rem [ Bhp | Rpm | Bhp Rpm | Bhp

7,000 710 3.8 750 4.2 790 4.5 830 4.8 880 5.1 890 54 920 5.8 950 6.2 980 6.7

8,000 800 54 840 57 870 6.0 960 6.4 3830 6.8 960 7.3 | 1000 8.0 | 1030 8.4 i 1060 8.8

028 9,000 880 7.4 920 7.6 950 8.2 980 8.7 { 1010 9.3 | 1040 9.7 | 1070 | 10.0 | 1100 | 10.4 | 1130 | 10.9
030’ 10,000 980 | 10.0 | 1020 | 10.6 | 1040 | 10.8 | 1060 | 11.2 | 1090 | 116 | 1120 | 121 | 1150 | 12.6 | 1180 | 43.3 | 1200 | 13.7
11,000 1060 | 12.5 | 1080 | 13.0 | 1120 | 13.6 | 1140 | 14.1 | 1160 | 14,6 | 1190 | 15.2 — — — — — —

12,000 1140 | 15.7 | 1160 | 16.2 | 1190 | 15.8 — — — — — — — —_ — — — —

12,500 170 | 17.2 — — — — — — — —_ — —_ — — — — — —

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

UNIT | AIRFLOW
48DKD (ctm) 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Rpm | Bhp | Rpm | Bhp { Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp Rpm | Bhp
7,000 1020 7.2 | 1060 7.7 | 1090 8.1 | 1120 8.5 | 1150 8.0 | 1170 | 94 | 1200 | 10.0
8,000 1080 9.2 | 1120 9.6 | 1140 | 10.0 | 1170 | 10.5 [ 1200 | 11.1 — —_ —_ —
028, 9,000 1160 | 11.5 | 1180 | 11.9 | 1200 | 12.3 —_ — —_ —_ — — —_ —
030 10,000 — — — —_ —_ — — — — - — — — _
{cont) 11,000 — — — — — — — — — — — — — —
12,000 — — —_ — — — — — — — — — — _
12,500 — — — —_ — — — — —_ — — — — —
Bhp — Brake Horsepower 3. Conversion — Bhp to waltts.
Boldface — Special order motor required. Watts = Bhp x 746
*For 48DJE high heat units, see Component Pressure Drops table, page 16. motor efficiency
NOTES: See Physical Data tables, page 4 and 5, for motor efficiencies.
1. Fan performance is based on wet coils, clean 2-in. filters, and roof curb. 4. Minimum airflow shown is minimum recommended design cfm. See Gas Heat-
2. See Component Pressure Drops table before using fan performance tables. ing Capacities table for minimum heating cfm.

5. VAV units can operate down to 70 cfm/nominal ton in cooling mode.
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- Pefformance data (cont)

COMPONENT PRESSURE DROPS (in. wg)

CFM
COMPONENTS 6000 | 7000 | 8000 | 9000 | 16,000 | 11,000 | 12,000
ECONOMIZER
Unit Size 024,028,030 0.18 0.20 0.25 0.28 0.32 0.36 0.40

HIGH GAS HEAT
Unit 48DJE024,028,030 0.10 0.12 0.15 0.17 0.20 0.22 0.25

POWER EXHAUST FAN PERFORMANCE POWER EXHAUST FAN PERFORMANCE
48DJ,DK024 48DJ,DK028,030
] 16 *
;n, §|.4
£08 &
= Zl2
S Y ;
171 — =2
go SN g a7
o ™ €08 N
= iz Q 5
IS Eo ~
&J g \ mO.
: 2
£ ™~ Z04 N
N o2 \\
\ o \
o. o] 2000 4000 6000 8000 10000 12000 14000
5000 5500 8000 6500 7000 7500 8000 8500 8000 9500 CFM
CFM
UNIT 48DJ,DK024
POWER
VOLTAGE COMPR COMPR
NOMINAL S oM oM OFM IFM L EXHAUST POWER SUPPLY
V-PH-HZ Total MOCP
Min | Max | RLA | LRA [ RLA | LRA | 0|y [ pia FLA MCA Fuag Only
- T08.5-1085 | 150-150
50t | 152 6.6-6.0 1151-1145 | 150-150
= 11531163 | 150-150
7.5t | 22.0 .
6.6-6.0 12191213 | 150-150
208/230-3-60 | 187 | 254 | 433 | 228 | 315 | 160 | 6.4 — T - R T aeaE
: - 6.6-6.0 1231117 | 150-150
- 112.9-112.9 | 150-150
7.5% 1 196 6.6-6.0 119511819 | 150-150
= 53.7 70
50f | 72 3.0 56.7 70
— 57.0 70
7.5t | 105 3.0 60.0 80
460-3-60 414 | 508 | 224 | 114 | 157 | 80 | 32
5o~ | eo — 557 70
- : 3.0 557 70
- = 563 70
7.5 o8 30 503 80
_ 454 60
5.01 5.6 24 478 60
575-3-60 518 | 632 | 179 | o1 | 126 | 64 | 48
75t | 86 - 784 60
: : 24 50.8 60
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UNIT 48DJ,DK028

POWER
VOLTAGE COMPR COMPR
OFM IFM EXHAUST POWER SUPPLY
vz Min | M RLA+ LRA | RLA | LRA | Total [ 4 FLA FLA MCA Moch
in ax “» FLA p Fuse Only
— 152.0-152.0 | 200-200
751 | 220 6.6-6.0 158.6-158.0 | 200-200
— 1564-1564 | 200-200
10.0t | 26.4 -6 163.0-162.4 | 225225
208/230-3-60 | 187 | 254 | 636 | 266 | 307 | 198 | 108 G'Ei_‘o g e e
7.5% | 196 6.6-6.0 156.2-155.6 | 200-200
- — 15401542 | 200-200
100" | 24.2 6.6-6.0 160.8-160.2 | 200-200
— 715 100
7.5t | 10.5 3.0 745 100
— 735 100
1001 | 125 30 765 100
460-3-60 414 | 508 | 286 | 120 | 199 | 99 | 54 = o
ek -_ o
7.5 9.8 3.0 73.8 100
- — 732 100
10.0% | 122 30 76.2 100
p 57.9 80
751 | 88 24 60.3 80
575-3-60 518 | 632 | 229 | 96 [ 159 | 79 | 48 = oo -
0.0t | 116 24 63.3 80
UNIT 48DJ,DKO030
POWER
VOLTAGE COMPR COMPR
NOMINAL e ome oS OFM IFM EXHAUST POWER SUPPLY
FAN MOTOR
V-PH-HZ Total MOCP
Min | Max | RLA | LRA | RLA | LRA | Total |y | pra FLA MCA Fute Only
- 167.0-161.0 | 200-200
10.01 | 26.4 6.66.0 167.6-167.0 | 225-225
= 176.6-176.6 | 225225
150t | 42.0 - - -
208/230-3-60 | 187 | 254 | 636 | 266 | 443 | 228 | 108 6'(16'0 122'2122‘2 igg;gg
10.0% | 24.2 6.66.0 165.4-164.8 | 225225
- - 17121712 | 225225
15.0 | 36.6 6.6-6.0 177.81772 | 225225
— 775 100
1001 | 125 3.0 805 110
— 85.0 710
15.01 | 20.0 3.0 88.0 110
460-3-60 414 | 508 | 300 | 120 | 221 | 114 5.4 = 0
100%™ | 122 30 802 110
- — 83.3 110
15.0* | 18.3 30 86.3 110
100t | 116 o3 gg-g gg
575-3-60 518 | 632 | 220 | 96 | 179 | 91 | 48 : — -
150t | 15.4 22 ge. &
FLA  — Full Load Amps
Hp — Nominal Horsepower
IFM — Indoor Fan Motor
LRA — Locked Rotor Amps ®
MCA — Minimum Circuit Amps (for wire sizing)
MOCP — Maximum Qvercurrent Protection
OFM — Outdoor Fan Motor
RLA — Rated Load Amps

*Unit mounted on vertical discharge applications.
tStandard efficiency.
**High efficiency.
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' Typical wiring schematics

TBI

FIELD POWER WIRING CONNECTIONS

21— 11}

e — ——— —

EQUIP GND

LEGEND

GND — Ground
NEC — National El

ectrical Code

TIME GUARD® Il DEVICE WIRING —
UNITS WITHOUT ECONOMIZER

TIME GUARD®Ii

Tl T2 T3
1 1 1

1 I |
YEL VIOLET BLACK

TO Y| {CIRCUIT 1}
AND Y2 (CIRCUIT_2)
ON THERMOSTAT

TOYI (CIRCUIT I} AND TO TERMINAL C ON
Y2 (CIRCUIT 2) ORANGE PLUG FOR
ON CONTROL BOARD THERMOSTAT

TIME GUARD® II DEVICE WIRING —

UNITS WITH ECONOMIZER
TIME GUARD IL
~—+ T DEVICE FOR
CIRCUIT

YELLOW
H 72
| TT9=73  |sLack TOTERMINAL CON
| =——"+~"*20RANGE PLUG FOR
o THERMOSTAT

vioLET
ECONOMIZER | MAIN CONTROL
B0 BLACK WIRE_PLUG
1 _ ASSEMBLY FROM BOARD P2
ECONOMIZER BOARD
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IFO

T

I
|
TIME GUARD II[[ 12— — |

DEVICE FOR
CIRCUIT 2 LT_]TB
I TO TERMINAL C ON
[BLACK  _ _, ORANGE PLUG FOR
™ THERMOSTAT




FIELD SUPPLIED POWER SIGNAL
NOTE7) @ """""""

FIELD CONTROL THERMOSTAT WIRING,

CONSTANT VOLUME UNITS
LOW-VOLTAGE THERMOSTAT/
TERMINAL BLOCK SUBBASE

IN UNIT CONTROL BOX(P1}

FIELD CONTROL WIRING,
VARIABLE VOLUME UNITS

SINGLE STEP DEMAND LIMIT
(5-20K OHM PQT)

RESET TiO

BOARD F M~ — —

P7 ACCESSORY
RESET |

SIGNAL TO ROOM TERMINALS

EEREEEE

0 HIR

HIR

——-
I
{
|
:
|
[
|
| -
swy NIGHT 6.8 1
THERMOSTAT [
o B S|

-~
o
[0

AEEEEEEENEEEHEE

LEGEND
HIR — Heating Interlock Relay

NOTES:

1. SW1 — Field-Supplied Switch (or Time Clock) used to move unit
in and out of the occupied mode.

2. If unit has heat, field must wire between terminals 8 and 9 or 8
and 15 and supply power source to drive room terminals wide
open during heating.

3. Night Thermostat — Field-supplied thermostat which can be used
to keep building from becoming too hot or too cold when unit is in
the unoccupied mode.

4. Single-step demand limit consists of a field-supplied 5-20 K-ohm
potentiometer wired to TB2 as shown.

5. If temperature reset is used, thermistor T10 must be wired in se-
ries with potentiometer P7 (located on the reset board) and wired
to TB2 as shown. T10 and the reset board are included in acces-
sory package 50DJ900021.

Factory Wiring
— — — — Field Wiring

7. Contact ratings for HIR relay (HN61KL0O13) — 125 va pilat duty
at 125/250 volts.

19



' Typical wiring schematics (cont)

CONSTANT VOLUME UNITS

1i5 VOLT 24VOLT
782 sw| TB2

-cx\o-
i

|

I

i

| - 5
lisw2 '
! / SW5
1 L
|

1

1

|

1

ECON.MTR

1

i
| -0~ 4T
|
! PLB- Sw7 ] (Moo
SW3PLI-2| gLy |PLI-I <«—RED !
Lo—6- Lo O0——e; @‘

BUILDING PRESSURIZATION SMOKE PURGE

Switch 1 Switch 1
Switch 2 Switch 3
Switch 3 (if unit equipped with power exhaust)  Switch 4
Switch 5 Switch 5
Switch 6 Switch 6
Switch 7
Switch 1 — Firestat or smoke detector — normally closed.
Switch 2 — Building pressurization switch (energize indoor fan
motor) — normally open.
Switch 3 — Switch to isolate indoor fan motor from power exhaust
motor) — normally closed.
Switch4 — Smoke purge switch “(energize power exhuast motor)
— normally open.
Switch 5 — Switch to” provide 24 v to economizer motor — nor-
mally open. '
Switch 8 — Switch to drive economizer outside air damper full
gpen — normally closed. (Remove jumper.)
Switch 7 — Switch to isolate indoor fan motor from economizer motor/
CV board — normally closed.
LEGEND
(for GV and VAV units)
cV — Constant Volume NC — Normally Closed
DPS -— Differential Pressure Switch NO — Normally Open
ECON — Economizer OMR — Occupied Mode Relay
ECR — Economizer Relay PEC — Power Exhaust
HIR  — Heating Interlock Relay Contactor Cail
IFC  — Indoor Fan Contactor Sw — Swiich
IGV_ — Inlet Guide Vanes TB — Terminal Block
MPE — Modulating Power Exhaust VAV — Variable Air Volume
MTR — Motor

NOTES (for CV and VAV units):

1. Switch 1 and 1a are for time clock and night thermostat (VAV units only)
and are not part of building pressurization or smoke purge.

2. Power exhaust option can be unit mounted on bottom supply/return units
only, accessary can be duct mounted on side supply/return units.

R is field wiring.
— . is factory wiring.

5. All switches are field supplied.

6. For building pressurization, field-supplied power source must drive room
terminals wide open.

FIELD WIRING FOR BUILDING PRESSURIZATION AND SMOKE PURGE

VARIABLE VOLUME UNITS
115 VOLT 24 VOLT
TE3 SW2 SWI TB3
-o—‘b—--o/o-
183 183 lswz_swia-—
Bl —om | 53%
Psws sws 182
: ! o} ~~o—2-—-{7]
I osw 7§ 0 HEAT ONLY  |rgz  Tm3 16V DPS
| ! g sk e @,,_Ii®
 ad e Eem|lgn) T IT®
! |
| ! C WPE DAMPER
| sw4 ! MTR DPS
Lo m e e 4

BUILDING PRESSURIZATION SMOKE PURGE

Switch 2 Switch 2
Switch 3 Switch 4
Switch 6 Switch 6
Switch 7 Switch 7
Switch 8 Switch 8
Switch 9 Switch 10
Switch 11 Switch 11
Switch 11A Switch 11A

Switch 1 and 1a — Field-supplied ON-OFF switch (time clock) and night
thermostat (see Note 1).

Switch 2 — Firestat or smoke detector — normally closed.

Switch 3 — Building pressurization switch (energize indoor fan
motor) — normally open.

Switch 4 — Smoke purge switch (energize power exhaust motor)
— normally open.

Switch 6 — Switch to drive economizer outside air damper fully
open — normally open.

Switch 7 — Switch to isolate indoor fan motor from power ex-
haust motor — normally closed.

Switch 8 — Switch to provide 24-v power to inlet guide vane

motor and modulating power exhaust damper motor
— normally open.

Switch 9 — Switch to drive infet guide vanes fully open — normaily
open.

Switch 10 — Switch to drive modulating power exhaust dampers
fully open — narmally open.

Switch 11a — Switch to energize field-supplied power source which
drives room terminals fully open — normally open.

Switch 11 — Switch to deenergize field-supplied power source
vsihichd drives room terminals fully open — normally
closed.

Smoke control recommendations
It is common practice to use the rooftop unit for building
pressurization and smoke purge functions in the event of a
building fire. These functions are enhanced when multiple
rooftop units are used to zone a building.

The intent of building pressurization is to keep smoke out
of a zone. This is accomplished by:

* opening the economizer (option)

* running the supply fan (optional inlet guide vanes open)

» closing the modulating power exhaust dampers if in-
stalled (option on VAV units)

» shutting off the power exhaust fan (if installed)

This allows the space to be overpressurized and smoke
will not enter the space.

The smoke purge function allows the rooftop unit to re-
move smoke from the space. Required unit functions for
smoke purge are:

* economizer opens

20

* exhaust fan running
* exhaust dampers are open
= supply fan is not running

The above wiring information shows what electrical con-
nections and switches are required to enable smoke purge
and building pressurization. Note that the optional econo-
mizer is required for both functions and the power exhaust
is required for smoke purge.

There are 115-v terminals (TB3 Terminals 4 and 8 VAV,

TB2 Terminals 4 and 5 CV) available for powering field in-
stalled smoke detectors. The maximum available va during
smoke detector standby mode is 10 va, and 45 va in alarm
mode. :
Note that it is possible to remotely energize the power
exhaust fan using the power exhaust contacts. This would
allow smoke removal to occur without a fireman having to
climb onto the roof before structural integrity can be
verified.



Controls

Operating sequences, constant volume
units (48DJ)
Cooling, units without economizer — Unit power ON,
system selector switch at COOL or AUTO., fan switch at
AUTO.; thermostat at setting below room temperature.
Y1 on the thermostat subbase closes, energizing com-
pressor no. 1 as first stage of cooling. (Compressor no. 1 is
always the larger of the 2 unit compressors.) If cooling load
cannot be satisfied with only first-stage cooling, Y2 on the
thermostat will close, energizing compressor no. 2.
Condenser fans are energized with compressor no. 1.
The no. 1 fan runs continuously while the unit is on me-
chanical cooling; the no. 2 fan is cycled on and off for head
pressure control. Check cooling effects at a setting below
room temperature. Reset thermostat at a setting above room
temperature. Compressors will shut off.

Heating, units without economizer

48DJD (Low Heat) — Unit power ON, thermostat system
switch set at HEAT or AUTO., and fan switch set at AUTO.

First-stage thermostat (W1) calls for heat. Time-delay re-
lay (built into constant volume control board), controlling
indoor fan, begins timer sequence (55 =+ 10-second delay).
Induced-draft contactor closes and induced-draft motor starts.

Centm'fu&;al switch closes. Pilot valve opens, allowing gas
to flow to first-stage pilot. Spark ignitor ignites pilot flame.
Sensor detects flame, energizes main gas valve coil and main
§as valve opens. Gas flows to main burners and first-stage

urners ignite. Spark ignitor shuts off and pilot remains on.

The spark ignitor will continue to spark for 90 seconds
until pilot flame is sensed. If the pilot fails to ignite or the
sensor fails to detect flame, the pilot valve closes and the
spark ignitor shuts off for 300 seconds (5 minutes). During

is time the induced draft motor remains on to purge any
unburnt gas from the combustion tubes. This ignition se-
quence will repeat indefinitely.

When time-delay sequence is complete, time-delay relay
closes and indoor fan motor starts.

On low-heat units 48DJD, when additional heat is needed,
W2 is energized and a second coil in the main gas valve is
energized. This brings on an additional stage of heat. When
second-stage thermostat is satisfied, the second-stage gas
valve colil is deenergized.

When the first-stage thermostat is satisfied, first-stage main
gas valve and the pilot valve close. Induced-draft motor shuts
off. Time-delay relay (built into constant volume control
board) opens and timer sequence begins. When sequence
is f;:omplete (after 110 + 5 seconds) indoor fan motor shuts
off.
48DJE (High Heat) — Unit power ON, thermostat system
switch set at HEAT or AUTO., and fan switch set at AUTO.

First-stage thermostat (W1) calls for heat. Time-delay re-
lay (built into constant volume control board), controlling
indoor fan, begins timer sequence (approximately 55 + 10-
second delay).

When time-delay sequence is complete, time-delay relay
closes and indoor fan starts.

When indoor fan starts, airflow switch closes, closing in-
duced draft contactor, and induced draft motor starts.

Centrifugral switch closes. Pilot valve opens, allowing gas
to flow to first-stage pilot. Spark ignitor ignites pilot flame,
Sensor detects flame, energizes main gas valve coil, and
main gas valve opens. Gas flows to main burners and first-
stage burners ignite. Spark ignitor shuts off and pilot re-
mains on.

The spark ignitor will continue to spark for 90 seconds
until pilot flame is sensed. If the pilot fails to ignite or the

sensor fails to detect flame, the pilot valve closes and the
spark ignitor shuts off for 300 seconds (5 minutes). During
this time the induced draft motor remains on to purge any
unburnt gas from the combustion tubes. This ignition se-
quence will repeat indefinitely.

When additional heat is needed, W2 is energized. Pilot
valve no. 2 opens, allowing gas to flow to second-stage pi-
lot. Spark ignitor ignites pilot flame. Sensor detects flame,
energizes main gas valve coil, and main gas valve no. 2
opens. Gas flows to main burners and second-stage burn-
ers ignite. Second-stage spark ignitor shuts off. When the
second-stagé thermostat is satisfied, W2 is deenergized and
the second induced-draft motor and gas valve are shut off.

When the first-stage thermostat is satisfied, first-stage main
gas valve and the pilot valve close. Induced draft motor shuts
off. Time-delay relay (built into constant volume control
board) opens and timer sequence begins. When sequence
isffcomplete (after 110 = 5 seconds) indoor fan motor shuts
off. :
Cooling, units with economizer — With subbase switch
set at COOL and fan switch set at AUTO., indoor fan is
energized when Y1 on thermostat closes. If enthalpy is be-
low setting on enthalpy switch, the economizer outside air
dampers will modulate open to satisfy the cooling require-
ment. If outside air alone will not meet the cooling require-
ments, Y2 on the thermostat will close energizing compressor
no. 1 to work in conjunction with the modulating econo-
mizer to meet the cooling requirement. While the unit is
operating using outside air, compressor no. 2 cannot be
energized. If enthalpy is above setting on enthalpy switch,
the economizer outside air dampers move to the minimum
(ventilation) position, and condenser fans numbers 1 and 2
cycle on and off as described in Cooling, units without econo-
mizer.

NOTE: If fan switch is ON and the room thermostat is
satisfied, the outside air dampers move to the minimum
position.

Heating, units with economizer — Operation is the same
as described in Heating, units without economizer, except
that the outside air dampers move to the minimum posi-
tion.

Operating sequences, variable air volume
units (48DK)

Cooling — When field-supplied switch or time clock places
unit in the occupied mode, microprocessor goes through a
3-minute initialization period (assuming that the control ON-
OFF switch is in ON position) during which display will con-
tinuously show .

Duwring initialization period, effective range of econo-
mizer potentiometer P2 is established and is used to sense
position of economizer dampers. For approximately 60 sec-
onds of initialization period, dampers are driven fully open
and full open resistance of potentiometer is recorde(f) by
microprocessor. The dampers are then driven to fully closed

osition and this potentiometer resistance is also recorded
y microprocessor. These 2 readings establish effective range
of the economizer potentiometer.

Upon completion of initialization mode, the control op-
erates unit to try to maintain the temperature at setting of
the cold temperature set point (mounted on the display
board). This is potentiometer P1. The control will always
try to use economizer as first stage of cooling, enthalpy per-
mitting. Enthalpy permitting, control will open economizer
dampers and try to maintain leaving air temperature at the
cold temperature set point minus 2° F. If economizer damp-
ers become fully open and still cannot maintain desired
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" Controls (cont)

leaving air temperature, control will begin to cycle oncom-
pressors and condenser fans. Once mechanical cooling be-
gins, control strives to maintain leaving air temperature at
cold temperature set point rather than at the cold tempera-
ture set point minus 2° F.

The microprocessor determines how rapidly capacity steps
are added or subtracted based on deviation from leaving air
set point and rate of change of leaving air temperature.

If enthalpy is such that economizer cannot be used for
cooling, dampers will go to their minimum position as set
by potentiometer P5 (located on accessory board). The con-
}ro}; will then use mechanical cooling to meet the cooling
oad.

Morning warm-up heat, heating — When in heating
mode, room terminals must be wide open.

DIP (dual in-line package) switch 4 (located on the pro-
cessor board) must Ee in ON position.

If return-air temperature (T’ 25) is 5° F below warm-up tem-
perature set point P6 (located on the accessory board), heat-

Typical piping and wiring

in§ relay will be energized and heat will be brought on and
will run until return-air temperature is above 2° F below
settin% on P6. During heating, economizer dampers will be
fully closed. The unit can go in and out of heating until
return-air temperature rises above the setting on P6. After
the return-air temperature rises above the warm-up set point,
unit cannot go back into heating mode until unit re-enters
occupied mode.

Units equipped with accessory space temperature re-
set — Unit operates exactly like a unit without reset until-
reset is used. When unit is operating in reset mode, a code
of will appear on display when display button is pushed;
this means that control is controlling to a leaving air set
point different than that set using P1.

Units equipped with demand limit — Unit operates ex-
actly like standard VAV units until demand limiting takes ef-
fect and limits amount of compression that will be allowed
to be brought on.
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Application data

Condensate removal

When units are mounted on roof curbs, use the factory-
provided condensate drain connection provided in the unit
base rail. Condensate drain openings are provided on the
air-handling end of the unit to allow proper drainage. When
units are mounted on concrete slabs, condensate drain open-
ings must be drilled in the vertical face of the baserail, as
low as possible, at the same location as the factory drilled
holes. The factory supplied couplings can then be used to
connect the condensate trap. It is important to provide space
for the 4-in. trap on slab-mount installations. This can usu-
ally be accomplished by installing the trap at the edge of
the concrete slab.

Unit leveling

It is critical that the unit be level within the tolerances shown
on page 9, to ensure proper condensate removal. Proper

unit leveling will ensure compliance to ASHRAE 62-1989
(American Society of Heating, Refrigeration and Air Con-
ditioning Engineers) condensate removal requirements.

Discharge air temperature modification
Variable air volume applications that require averaging mul-
tiple space temperature reset sensors to determine when to
modify the discharge air temperature can be satisfied using
either 4 or 9 sensors as shown below.

NOTE: Only Carrier sensors may be used (part number
HH79NZ014). Sensors must be used in multiples of 1, 4
and 9 only, with total sensor wiring not to exceed
1000 feet.

Smoke detectors

The maximum available va is 10 va in the smoke detector
standby mode, and 45 va in alarm mode.
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- Guide specifications — 48DJ constant volume units

Packaged Rooftop Cooling Unit With
Gas Heat — Constant Volume Application
HVAC Guide Specifications

Size Range: 20 to 27 Tons, Nominal
Carrier Model Number: 48DJ (Convertible)

Part 1 — General

1.01
A.

1.02

G.

1.03
A.

SYSTEM DESCRIPTION

Outdoor rooftop mounted, electronically controlled
heating and cooling unit utilizing semi-hermetic type
reciprocating compressors for cooling duty. Unit shall
discharge supply air downward and be easily field con-
verted to horizontal supply by installing 2 factory-
supplied panels.

QUALITY ASSURANCE

. Unit shall be rated in accordance with ARI Standards

360 and 270.

. Unit shall be designed to conform to UL Standards

465.

Unit shall be ETL listed and CSA certified as a total
package for safety requirements.

Roof curb shall be designed to conform to NRCA
Standards. :

. Insulation and adhesive shall meet NFPA 90A require-

ments for flame spread and smoke generation.

. Unit casing shall be capable of withstanding Federal

test Method Standard No. 141 (Method 6061) 500
hour salt spray test.

Evaporator and condenser coils shall be leak tested
at 150 psig (1034 kPa) and pressure tested at 450
psig (3103 kPa).

DELIVERY, STORAGE AND HANDLING

Unit shall be stored and handled per manufacturer’s
recommendations.

Part 2 — Products

2.01
A,

EQUIPMENT
General:

- Factory-assembled, single piece, heating and cooling
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unit. Contained within the unit enclosure shall be
all factory wiring, piping, controls, refrigerant charge
(R-22), and special features required prior to field
start-up.

. Unit Cabinet:

1. Unit cabinet shall be constructed of galvanized steel,
bonderized and coated with a baked enamel
finish.

2. Cabinet panels shall be hinged for easy servicing.

3. Lifting lugs shall be factory installed to facilitate
overhead rigging.

4. Unit shall be equipped with factory-supplied con-
densate drain connection for evaporator coil.

Fans:

1. The single indoor blower (evaporator fan) shall be
of the forward-curved centrifugal belt-driven type
only, with fixed pitch pulley drive.

2. Outdoor (condensing) fans shall discharge air ver-

tically upward and shall have permanently lubri-
cated bearings.

3. Outdoor (condensing) fans shall be of the direct
driven propeller type only and be protected by
coated steel wire guard.

4. Indoor blower (evaporator fan) shaft bearings
shall be of the ball bearing type with lubrication
provisions.

. Compressors:

1. Two semi-hermetic
capability.

2. Factory mounted on spring vibration isolators.

3. Equipped with a factory-installed crankcase heater
to minimize liquid refrigerant accumulation in com-
pressor during shutdown and prevent refrigerant
dilution of oil.

type with unloading

. Coils:

1. Evaporator and condenser coils shall have alumi-
num plate fins mechanically bonded to seamless
copper tubes with all joints brazed.

2. Tube sheet openings to be belled to prevent tube
wear.

3. Evaporator coil shall be of the full face active
design.

4. Coils shall be intertwined circuited to provide 2
independent refrigeration systems.

. Heating Section:

1. Induced draft combustion type with energy saving
intermittent spark ignition pilot flame systems and
redundant main gas valves.

2. The heat exchanger shall be of the tubular section
type constructed of a minimum of 20-gage steel
coated with a nominal 1.4 mil aluminum-silicon
alloy for corrosion resistance.

3. Burners shall be of the in-shot type constructed of
DACROMET 320 steel.

- 4. All gas piping shall enter the unit cabinet at a single

location.

. Refrigerant Components:

Refrigerant circuit components shall include: filter-
driers, liquid line sight glasses, compressor discharge
valves, liquid line service valves and thermal expan-
sion valves.

. Filter Section:

1. Standard filter section shall consist of low veloc-
ity, throwaway 2-in. thick fiberglass filters in com-
mercially available sizes.

2. Filter face velocity shall not exceed 400 fpm at
nominal airflows.

. Controls and Safeties:

1. Unit Controls:

a. Unit shall be complete with self-contained,
demand-oriented solid state control system.

b.  Unit staging shall be minimum 2-cool, 2-heat.

¢.  Unit shall perform in response to variable
space temperature signal.



d. In the event of a power failure, unit control
system shall sequence the unit to re-start be-
ginning with the first stage of cooling or
heating.

e. Thermostats shall be of the dual set point type
for heating and cooling.

f.  Set points must have adjustable deadband be-
tween heat and cool.

2. Safeties:

a. Thermistors shall be located within the unit.

b. Compressors shall be provided with the fol-
lowing minimum protection:

1) Overcurrent (manual reset circuit breaker).
2) Overtemperature.

3) Low-pressure switch.

4) High-pressure switch.

J. Operating Characteristics:

*

1. Unit shall be capable of starting and running at
115 F ambient outdoor temperature per maxi-
mum load criteria of ARI Standard 360.

2. Compressor with standard controls shall be ca-
pable of operation down to 45 F ambient outdoor
temperature.

3. Cooling capacity control shall be accomplished
through the use of unloaders and/or compressor
staging.

. Electrical Requirements:

All unit power wiring shall enter unit cabinet at a

single location, either through side or bottom (curb

opening).
. Motors:

1. Compressor motors shall be cooled by suction gas
passing through motor windings and shall have in-
ternal thermal overload protection.

2. Indoor blower poly-phase motor bearings shall be
of the ball bearing type.

3. Outdoor totally enclosed motors shall have per-
manently lubricated sealed ball bearings and inher-
ent automatic reset thermal overload protection.

4. Each poly-phase compressor and indoor fan mo-
tor shall be protected against overcurrent and single
phasing conditions. Protection devices shall be
manual reset type.

. Special Features:

Certain standard features are not applicable when the

features designated * are specified. For assistance in

amending the specifications, your local Carrier Sales

Office should be contacted:

1. Integrated Economizer:

a. Integrated modulating type capable of simul-
taneous economizer and compressor opera-
tion; with spring return motor to close out-
side dampers on shutdown or power failure.

b. Includes all hardware and controls to provide
cooling with outside air.

c. Equipped with low-leakage dampers not to
exceed 1% leakage at 1.0 in. wg pressure
differential when fully closed.

d. Capable of introducing up to 100% outside
air.

e. Utilizes a solid-state enthalpy control to sense
both dry and wet bulb of outdoor air.

2. Roof Curb:

a. Formed 16-gage galvanized steel with wood
nailer strip and capable of supporting entire
unit.

3. Head Pressure Control Package:
a. Package shall consist of solid state control

panel, condensing temperature sensor(s) and
variable speed outdoor fan motor.

b. Package shall be capable of modulating out-
door fan speed to maintain condensing tem-
perature between 90 F and 110 F at outdoor
ambient temperatures down to —20 F.

c. Requires change to approved condenser fan
motor for application.

4. Unloader:
Suction pressure unloader shall be field installed
on the lead compressor for capacity control on
multi-compressor units.

5. Power Exhaust Package:

a. Packages shall be unit mounted on downflow
units with economizer package only.

b. Package shall include integral propeller-type
exhaust fan complete with fan drive and
damper.

c. Power exhaust shall be permitted to operate
only in conjunction with unit economizer to
assure proper building pressurization.

6. Barometric Relief Damper Package:

a. Package shall relieve excess internal pres-
sure and consist of damper assembly, hoods,
damper screen, seal strip and required hard-
ware.

b. Damper assembly shall close due to gravity
upon unit shutoff.

¢. Unit mounted on downflow applications. May
be duct mounted on horizontal applications.

7. Optional Condenser Coil Material:

Unit shall be factory equipped with condenser
coil made from copper tubes and copper fins.

8. Optional high-efficiency indoor fan motors
shall be factory supplied to reduce -electric
consumption.

9. Condenser Coil (Hail) Guards:

Expanded metal grille complete with support re-
tainers and fasteners shall be provided for the
protection of the condensing coil.

10. Thermostat and subbase:

Provides staged cooling and heating, automatic
{or manual) changeover and fan control.

11. Accessory Skid:
Provides lifting slots for fork truck handling.
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‘Guide specifications —

48DJ constant volume units (cont)

12. Differential Enthalpy Control:

Sensor shall be capable of comparing heat con-
tent {temperature and humidity) of outdoor air
and return air and controlling economizer cut-in
point at the most economical level.

13. Optional Compressor Cycle Delay:
Compressor shall be prevented from restarting
for a minimum of 5 minutes after shutdown.

14. 25% Manual Outdoor Air Damper:

Package shall provide up to 25% outside air.

15. Horizontal Conversion Package:
Package shall allow vertical discharge unit to be
field converted to a horizontal discharge.

16. Hot Gas Bypass:
A hot gas bypass valve shall be provided for low-
load operation of the refrigeration system.

17. Alternate motor and drive shall be prowded for
higher static applications.

18. LP Gas Conversion Package:

ETL and CSA approved package allows unit to
be field converted for use with LP gas.

Guide specifications — 48DK variable air volume units
Packaged Rooftop Cooling Unit

With Gas Heat — Variable Air Volume Application

HVAC Guide Specifications

Size Range: 20 to 27 Tons, Nominal
Carrier Model Number: 48DK (Convertible)

Part 1 — General

1.01
A

1.02

1.03
A

SYSTEM DESCRIPTION

Outdoor rooftop mounted, electronically controlled
heating and cooling unit utilizing semi-hermetic type
reciprocating compressors for cooling duty. Unit shall
discharge supply air downward and be easily field con-
verted to horizontal supply by installing 2 factory-
supplied panels.

QUALITY ASSURANCE

. Unit shall be rated in accordance with ARI Standards

360 and 270.

. Unit shall be designed to conform to UL Standards

485.

. Unit shall be ETL listed and CSA certified as a total

package for safety requirements.

. Roof curb shall be designed to conform to NRCA

Standards.

. Insulation and adhesive shall meet NFPA 90A require-

ments for flame spread and smoke generation.

. Unit casing shall be capable of withstanding Federal

test Method Standard No. 141 (Method 6061) 500
hour salt spray test.

. Evaporator and condenser coils shall be leak tested

at 150 psig (1034 kPa) and pressure tested at 450
psig (3103 kPa).
DELIVERY, STORAGE AND HANDLING

Unit shall be stored and handled per manufacturer’s
recommendations.

Part 2 — Products

2.01
A.
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EQUIPMENT

General:

Factory-assembled, single piece heating and cooling
unit. Contained within the unit enclosure shall be all
factory wiring, piping, refrigerant charge (R-22), op-
erating oil charge, dual refrigerant circuits, micro-
processor based control system and associated

hardware, and all special features required prior to
field start-up.

. Unit Cabinet:

1. Unit cabinet shall be constructed of galvanized
steel, bonderized and coated with a baked enamel
finish.

2. Cabinet panels shall be hinged for easy servicing.

3. Lifting lugs shall be factory installed to facilitate
overhead rigging.

4. Unit shall be equipped with factory-supplied con-
densate drain connection for evaporator coil.

. Fans:

1. The single indoor blower (evaporator fan) shall be
of the forward-curved centrifugal belt-driven type
only with fixed pitch pulley drive (with optional
factory-installed inlet guide vanes and controls).

2. Outdoor (condensing) fans shall discharge air ver-
tically upward and shall have permanently lubri-
cated bearings.

3. Outdoor (condensing) fans shall be of the direct
driven propeller type only and be protected by a
coated steel wire guard.

4. Indoor blower (evaporator fan) shaft bearings
shall be of the ball bearing type with lubrication
provisions.

. Compressors:

1. Two semi-hermetic type with unloading capabil-
ity.

2. Factory mounted on spring vibration isolators.

3. Equipped with a factory-installed crankcase heater
to minimize liquid refrigerant accumulation in com-
pressor during shutdown and prevent refrigerant
dilution of oil.

. Colls:

1. Evaporator and condenser coils shall have alumi-
num plate fins mechanically bonded to seamless
copper tubes with all joints brazed.

2. Tube sheet openings to be belled to prevent tube
wear.



3. Evaporator coil shall be of the full face active
design.

4. Coil shall be intertwined circuited to provide 2 in-
dependent refrigeration systems.

F. Heating Section:

1. Induced draft combustion type with energy saving
intermittent spark ignition pilot flame systems and
redundant main gas valves.

2. The heat exchanger shall be of the tubular section
type constructed of a minimum of 20-gage steel
coated with a nominal 1.4 mil aluminum-silicon
alloy for corrosion resistance.

3. Burners shall be of the in-shot type constructed of
DACROMET 320 steel.

4. All gas piping shall enter the unit cabinet at a single
location.

5. Heater shall be single stage for morning warm-up
only.

G. Refrigerant Components:

Refrigerant circuit components shall include: filter-

driers, liquid line sight glasses, compressor discharge

valves, liquid line service valves and thermal expan-
sion valves.

H. Filter Section:

1. Standard filter section shall consist of low veloc-
ity, throwaway 2-in. thick fiberglass filters in com-
mercially available sizes.

2. Filter face velocity shall not exceed 400 fpm at
nominal airflows.

L Controls, Safeties and Diagnostics:
1. Controls:

a. Controls shall be accomplished through the
use of a factory-installed, microprocessor-
based control system and associated elec-
tronic and electrical hardware. Conirol sys-
tem shall determine control sequences
through monitoring the following operational
variables:

1) Evaporator leaving air temperature.

2) Evaporator entering air temperature.

3) Saturated condensing temperature.

4) Economizer position.

5) Minimum economizer set point.

6) Morning warm-up set point.

b. Controls shall be capable of performing the
following functions:

1) Capacity control based on discharge air
temperature and compensated by rate of
change of return air temperature. Capac-
ity control shall be accomplished through
the use of an unloading device and com-
pressor staging.

2) Perform a quick test to check the status
of all input and output signals to the con-
trol system using diagnostic display
module.

3) Control of integrated economizer
operation.

4) Single step demand limit control.

5) Condenser fan cycling to maintain correct
head pressure.

6) Morning warm-up.
2. Safeties:
Unit components shall be equipped with the fol-
lowing protections:

a. Compressors:

1) Overtemperature (shuts down
compressor).

2) Overcurrent (shuts down individual
compressor).

3) Crankcase heaters.

4) Ground fault (shuts down individual
COINpIessor).

5) High-pressure switch (shuts down indi-
vidual compressor, automatic reset type).

6) Low-pressure switch (shuts down com-
pressor, automatic reset type).

b. Heating Section:
1) Loss of airflow switch.
2) Temperature limit switches.
3) Flame rollout switches.
4) Centrifugal switch mounted on each in-
duced draft fan motor.
5) Pilot flame proving switches.

3. Diagnostics:

a. Diagnostic display module shall be capable of
indicating a safety lockout condition through
displaying a 2-digit code for which a legend
shall be provided in the control panel.

b. Diagnostic module must also be capable of
displaying outputs of microprocessor con-
trolled run test to verify operating of every
switch, thermistor, potentiometer, fan and
compressor before unit is started.

J. Operating Characteristics:

1. Unit shall be capable of starting and running at
115 F ambient outdoor temperature per maxi-
mum load criteria of ARI Standard 360.

2. Compressor with standard controls shall be ca-
pable of operation down to 45 F ambient outdoor
temperature.

3. Provides multi-stage  mechanical cooling
capability.

4. Unit shall be factory equipped with shutoff valve
and tubing to maintain capacity control at mini-
mal cooling loads.

K. Electrical Requirements:

All unit power wiring shall enter unit cabinet at a
single location, either through side or bottom (curb
opening).

L. Motors:

1. Compressor motors shall be cooled by suction gas
passing through motor windings and shall have in-
ternal thermal overload protection.

2. Indoor blower poly-phase motor bearings shall be
of the ball bearing type.

3. Outdoor totally enclosed motors shall have per-
manently lubricated sealed ball bearings and inher-
ent automatic reset thermal overload protection.
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JG'wi'ée specifications —

48DK variable air volume units (cont)

4. Each poly-phase compressor and indoor fan mo-
tor shall be protected against overcurrent and single
phasing conditions. Protection devices shall be
manual reset type.

M. Special Features:
Certain standard features are not applicable when the
features designated * are specified. For assistance in
amending the specifications, your local Carrier Sales
Office should be contacted.

* 1. Integrated Economizer:

Enthalpy controlled integrated type consisting of
dampers, motors and linkages, and potentiom-
eter in conjunction with control system to pro-
vide primary cooling using outdoor air, enthalpy
permitting, supplemented with mechanical cool-
ing when necessary.

a. Dampers shall be low-leakage type, not to
exceed 1% leakage at 1.0 in. wg pressure
differential when fully closed.

b. Linkages shall have a spring return features
which shuts dampers upon a power interrup-
tion or unit shutdown.

c. Capable of introducing up to 100% outside
air.

d. Utilizes solid-state enthalpy control to sense
both dry and wet bulb of outside air.

* 2. Roof Curb:

a. Formed 16-gage galvanized steel with wood
nailer strip and capable of supporting entire
unit.

* 8. Head Pressure Control Package:

a. Package shall consist of solid-state control
panel, condensing temperature sensor(s) and
variable speed outdoor fan motor.

b. Package shall be capable of modulating out-
door fan speed to maintain condensing tem-
perature between 90 F and 110 F at outdoor
ambient temperatures down to —20 F.

c. Requires change to approved condenser fan
motor for application.

* 4. Modulating Power Exhaust Package:
a. Package is unit mounted on downflow with
economizer package only.

b. Package shall include integral propeller-type
exhaust fan complete with fan drive, field ad-
justable differential pressure switch and gage.
Field-installed rainhood includes 100% modu-
lating damper package and actuator.

c. Power exhaust is microprocessor controlled
to operate in conjunction with economizer to
maintain a field calibrated interior pressure.

* 5. Barometric Relief Damper Package:

a. Package shall relieve excess internal pres-

Carrier Corporation = Syracuse, New York 13221

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

sure and consist of damper assembly, hoods,
damper screen, seal strip and required
hardware.

b. Damper assembly shall close due to gravity
upon unit shutoff.

c. Unit mounted on downflow units only.

. Optional Condenser Coil Material:

Unit shall be factory equipped with condenser
coil made from copper tubes and copper fins.

. Optional high-efficiency indoor fan motors

shall be factory supplied to reduce eleciric
consumption.

. Condenser Coil (Hail) Guard:

Expanded metal grille complete with support re-
tainers and fasteners shall be provided for the
protection of the condensing coil.

. Space Temperature Reset Package:
- Temperature reset package consisting of a reset

board and a thermistor. Package shall be capable
of resetting leaving discharge air temperature to
prevent overcooling of the conditioned space.
Two-Step Demand Limit Control:

Package shall allow external demand limit con-
trol device to limit the capacity of the unit to some
pre-selected set points which are percentages of
the unit capacity stages.

Optional inlet guide vanes and controls shall be
factory installed.

Accessory Skid:

Provides lifting slots for fork truck handling.
Alternate motor and drive shall be provided for
higher static applications.

Differential Enthalpy Control:

Sensor shall be capable of comparing heat con-
tent (temperature and humidity) of outdoor air
and return air and controlling economizer cut-in
point at the most economical level.

Optional Compressor Cycle Delay:
Compressor shall be prevented from restarting
for a minimum of 5 minutes after shut down.
25% Manual Outdoor Air Damper:

Package shall provide up to 25% outside air.
Horizontal Conversion Package:

Package shall allow vertical discharge unit to be
field converted to a horizontal discharge.

Hot Gas Bypass:

A hot gas bypass valve shall be provided for low-
load operation of the refrigeration system.

LP Gas Conversion Package:

ETL and CSA approved package allows unit to
be field converted for use with LP gas.

2 UNITED
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SAFETY CONSIDERATIONS

Installation and servicing of air-conditioning equipment can
be hazardous due to system pressure and electrical compo-
nents. Only trained and qualified service personnel should
install, repair, or service air-conditioning equipment.

Untrained personnel can petform basic maintenance func-
tions of cleaning coils and filters and replacing filters. All other
operations should be performed by trained service personnel.
When working on air-conditioning equipment, observe precau-
tions in the literature, tags and labels attached to the unit, and
other safety precautions that may apply.

Follow all safety codes. Wear safety glasses and work
gloves, Use quenching cloth for unbrazing operations. Have
fire extinguishers available for all brazing operations.

A CAUTION

Ensure voltage listed on unit data plate agrees with electri-
cal supply provided for the unit.

A WARNING

Disconnect gas piping from unit when leak
testing at pressure greater than !/, psig. Pres-
sures greater than 1/, psig will cause gas valve
damage resulting in hazardous condition. If
gas valve is subjected to pressure greater than
17, psig, it must be replaced before use. When
pressure testing field-supplied gas piping at
pressures of I/, psig or less, a unit connected to
such piping must be isolated by manually clos-
ing the gas valve(s).

o o
©

A WARNING

Before performing service or maintenance operations on
unit, turn off main power switch to unit. Electrical shock
could cause personal injury.

INSTALLATION

Unit is shipped in the vertical configuration. To convert to
horizontal application, remove side duct opening covers, Using
the same screws, install covers on vertical duct openings with
the insulation-side down. Seals around duct openings must be
tight. See Fig. 1.

Step 1 — Provide Unit Support

ROOF CURB — Assemble and install accessory roof curb in
accordance with instructions shipped with curb. See Fig. 2.
Install insulation, cant strips, roofing felt, and counter flashing
as shown. Ductwork sust be attached to curb. If electric or
control power is to be routed through the basepan, attach the
accessory thru-the-bottom service connections to the basepan
in accordance with the accessory installation instructions. Con-
nections must be installed before unit is set on roof curb.

IMPORTANT: The gasketing of the unit to the roof curb is
critical for a watertight seal. Install gasket supplied with the
roof curb as shown in Fig. 2. Improperly applied gasket can
also result in air leaks and poor unit performance.

Curb should be level. This is necessary for unit drain to
function propezly. Unit leveling tolerances are shown in Fig. 3.
Refer to Accessory Roof Curb Installation Instructions for
additional information as required.

Manufacturer reserves the right to discontinue, or change at any fime, specifications or designs without notice and without incurring obligations.
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a’ A
SLAB MOUNT (Horizontal Units Only) — Provide a level
concrete slab that extends a minimum of 6 in. beyond unit cab-
inet. Install a gravel apron in front of condenser coil air inlet to
prevent grass and foliage from obstructing airflow.

NOTE: Horizontal units may be installed on a roof curb if
required.

ALTERNATE UNIT SUPPORT — When the curb or adapter
cannot be used, support unit with sleepers using umnit curb or
adapter support area. If sleepers cannot be used, support the
long sides of the unit with a minimum of 3 equally spaced
4-in. X 4-in. pads on each side.

Step 2 — Field Fabricate Ductwork — On vertical
units, secure all ducts to roof curb and building structure. Do
not connect ductwork to unit. For horizontal applications, field-
supplied flanges should be attached to horizontal discharge
openings and all ductwoik secured to the flanges. Insulate and
weatherproof all external ductwork, joints, and roof openings
with counter flashing and mastic in accordance with applicable
cades.

Ducts passing through an unconditioned space must be
insulated and covered with a vapor barrier,

If a plenum return is used on a vertical unit, the return
should be ducted through the roof deck to comply with applica-
ble fire codes.

A minimum clearance is not required around ductwork.
Cabinet return-air static pressure (a negative condition) shall
not exceed 0.35 in. wg with economizer or 0.45 in. wg without
economizer.

These units are designed for a minimum continuous return-
air temperature in heating of 50 F (dry bulb), or an intermittent
operation down to 45 F (dry bulb), such as when used with a
night set-back thermostat.

To operate at lower return-air temperatures, a field-supplied
outdoor-air temperature control must be used to initiate both
stages of heat when the temperature is below 45 F. Indoor com-
fort may be compromised when these lower air temperatures
are used with insufficient heating temperature rise.

Step 3 — Determine Location of Drain Line
and External Trap — The unit’s ¥,-in. condensate drain
connections are located on the bottom and end of the unit. Unit
discharge connections do not determine the use of drain con-
nections; either drain connection can be used with vertical or
horizontal applications.

‘When using the standard end drain connection, make sure
the plug in the alternate bottom connection is tight before in-
stalling the unit.

To use the bottom drain connection for a roof curb installa-
tion, relocate the factory-installed plug from the bottom con-
nection to the end connection. The center drain plug looks like
a star connection, however it can be removed with a Yy-in.
socket drive extension. See Fig. 4. The piping for the conden-
sate drain and external trap can be completed after the unit is in
place.

All unjts must have an external trap for condensate drain-
age. Ingstall a trap at least 4 in. deep and protect against freeze-
up. See Fig. 5. If drain line is installed downstream from the
external trap, pitch the line away from the unit at 1 in. per 10 ft
of run. Do not use a pipe size smaller than the unit connection.

RETURN BUCT OPENING COVER

REMOVABLE HORIZONTAL —\

N ——

\

\. REMOVABLE HORIZONTAL
SUPPLY DUCT OPENING COVER

Fig. 1 — Horizontal Conversion Paneils
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MAXIMUM ALLOWABLE
DIFFERENCE (in.)

A-B B-C A-C
0.5 1.0 1.0

Fig. 3 — Unit Leveling Tolerances

DRAIN PLUG

HORIZONTAL
DRAIN PLUG

NOTE: Drain plug is shown in factory-instailed position.
Fig. 4 — Condensate Drain Pan

MINIMUM PITCH
IN, PER BASE ____
10 FT OF LNE RAIL —
2" MIN
OPEN
VENT N
~ __777
TO ROOF
™ | SEE
DRAIN - NOTE
N 4
Y | . ROOF
l — CURB
- DRAIN PLUG

NOTE: Trap should be deep enough to offset maximum unit static
difference. A 4-in. trap is recommended,

Fig. 5 — Condensate Drain Piping Details

Step 4 — Rig and Place Unit — Inspect unit for
transportation damage. File any claim with transportation
agency. Keep unit upright and do not drop. Spreader bars are
not required if top crating is left on unit. Rollers may be used to
move unit across a roof. Level by using unit frame as a refer-
ence. See Table 1 and Fig. 6 for additional information. Operat-
ing weight is shown in Table I and Fig. 6.

Lifting holes are provided in base rails as shown in Fig. 6
and 7. Refer to rigging instructions on unit,

POSITIONING — Maintain clearance around and above unit
to provide minimum distance from combustible materials,
proper airflow, and service access. See Fig. 7.

Do not install unit in an indoor location. Do not locate unit
air inlets near exhaust vents or other sources of contaminated
air,

Be sure that unit is installed so that snow will not block the
combustion intake or flue outlet.

Unit may be installed directly on wood flooring or on
Class A, B, or C roof-covering material when roof curb is used.

Although unit is weatherproof, guard against water from
higher level runoff and overhangs.

Position unit on roof curb so that the following clearances
are maintained: !/4-in. clearance between the roof curb and the
base rail inside the front and rear, 0.0 in. clearance between the
roof curb and the base rail inside on the duct end of the unit.
This will result in the distance between the roof curb and the
base rail inside on the condenser end of the unit being approxi-
mately equal to Fig. 2, section C-C.

Locate mechanical draft system flue assembly at least 48 in.
from an adjacent building or combustible materjal. Units hav-
ing accessory flue discharge deflector require only 18 in. clear-
ance. When unit is located adjacent to public walkways, flue
assembly must be at least 7 ft above grade.

Flue gas can deteriorate building materials. Orient unit so
that flue gas will not affect building materials.

Adequate combustion and ventilation air space must be pro-
vided for proper operation of this equipment. Be sure that in-
stallation complies with all local codes and Section 5.3, Air for
Combustion and Ventilation per NFGC (National Fuel Gas
Code), ANSI (American National Standards Institute) Z223.1-
latest year and addendum Z223.1A-latest year. In Canada, in-
stallation must be in accordance with the CAN1.B149.1 and
CANI1.B149.2 installation codes for gas burning appliances.

Flue vent discharge must have a minimum horizontal clear-
ance of 4 1t from electric and gas meters, gas regulators, and
gas relief equipment.

After unit is in position, remove shipping materials and rig-
ging skids.

Step 5 — Install Flue Hood — Flue hood is shipped
screwed to the burner compartment access panel. Remove
from shipping location and, using screws provided, install flue
hood and screen in location shown in Fig. 7 and 8.

' Step 6 — Install Gas Piping — Unit is equipped for

use with type of gas shown on nameplate. Refer to local
building codes, or in the absence of local codes, to
ANSI Z223.1-latest year and addendum Z223.1A-latest year
entitled NFGC. In Canada, installation must be in accordance
with the CAN1.B149.1 and CAN1.B149.2 installation codes
for gas burning appliances.

For natural gas applications, gas pressure at unit gas
connection must not be less than 4.0 in. wg or greater than
13.0 in. wg while unit is operating. For liquid propane and high
heat applications, the gas pressure must not be less than
5.0in. wg or greater than 13.0 in. wg at the unit connection.

Size gas supply piping for 0.5-in. wg maximum pressure
drop. Do not use supply pipe smaller than unit gas connection.

Support gas piping as shown in the table in Fig. 9. For ex-
ample, a */,-in. gas pipe must have one field-fabricated support
beam every 8 ft. Therefore, an 18-ft long gas pipe would have a
minimum of 3 support beams. See Fig. 9 for typical pipe guide
and locations of external manual gas shutotf valve,

When connecting the gas line to the unit gas valve, the
installer MUST use a backup wrench to prevent valve
damage.




SECURE.ALL STRIPS
BEFORE PLACING
367-54" UNIT ON ROOF CURB.

(814-137D

g SEE,g‘fT“L DUCT END

C
L/

"DETAIL A"

NOTES:
1. Dimensionsin () are in millimeters. . Owgé-ﬂ?(; “A” “B” “c”
2. Hook rigging shackles through holes in base rail as shown in ) 48HJ
detail “A.” Holes in base rails are centered around the unit cen- b kg in. {mm{ in. {mm| in. { mm
ter of gravity. Use wooden top skid when rigging to prevent rig- 008 870 | 395 |77.42 [1967| 41.6 |1054 ] 45.12 | 1070
ging straps from damaging unit.
3. Weights include base unit without economizer. See Table 1 for 009 1016 | 460 | 7742 |1967] 41.5 [1054]42.12 | 1070
4 \l/:\fl'ri@ ol';lnteratil?gdwegghts wigP q?ﬁests?hry ﬁcon%m;égzr_ - S 469 | 7742 11967 41.5 | 1054 50.12 | 1273
- Weights include base unit without the Humidi-MiZer™ adaptive
dehumidification system. See Table 1 for unit operating weights 014 1050 | 476 | 77.42 | 1967 41.5 | 1064 50.12 | 1273

with the Humidi-MiZer system,

A CAUTION

All panels must be in place when rigging.

Fig. 6 — Rigging Details
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Table 1 — Physical Dala

Bhp — Brake Horsepower

+An LP kit is available as an accessory. Kit may be used at elevations as high

as 2000 ft.

UNIT SIZE 48HJ D/E/F008 D/E/F009 D/E/F012 D/EO14
NOMINAL CAPACITY (tons) 7, 81/, 10 12/,
OPERATING WEIGHT (1b)
Unit 870 1015 1035 1050
Humidi-MiZer™ Adaptive Dehumidification System 44 51 51 51
EconoMiSer IV 75 75 75 75
Roof Curb 143 143 143 143
COMPRESSOR Scroll
Guantity 2 2 2 2
0il (0z) (each compressar) 53 50 50 60
REFRIGERANT TYPE R-22 .
Expansion Device Acutrol™ Metering Device
Operating Charge (Ib-oz)
Standard Unit
Circuit 1 7-10 g- 8 9-6 g9-8
Circuit 2 8- 2 8-13 10-9 9-5
Unit with Humidi-MiZer Adaptive Dehumidification System
Circuit 1 17-0 18- 2 19-14 19-6
Cirouit 2 18-3 19-10 20- 3 19-0
CONDENSER FAN Propeller
Quantity...Diameter (in.) 2..22 2..22 2.22 2..22
Nominal Cfm 6500 6500 7000 000
Motor Hp...Rpm 1/4...1100 1/,...1100 ,...1100 1/,..1100
Watts Input (Total) 850 650 650 650
CONDENSER COIL Enhanced Copper Tubes, Aluminum Lanced Fins
Rows...Finsfin. 2.17 2..17 2.17 2.17
Total Face Area (sq ft) 20.5 25.0 25.0 25.0
EVAPORATOR FAN Centrifugal
Size (in.) 15x 15 15x 15 15x 15 15x 15
Type Drive Belt Belt Belt Belt
Nominal Cfm 3000 3400 4000 5000
Maximum Continuous Bhp Std 2.80 2.90 3.70 5.25
Hi-Static 4,20 4.20 5.25 —
Motor Frame 56 56 56 56
Fan Rpm Range Std 840-1085 840-1085 860-1080 830-1130
Hi-Static 860-1080 860-1080 830-1130 —
Motor Bearing Type Ball Ball Ball Ball
Maximum Fan Rpm 2100 2100 2100 2100
Motor Pulley Pitch Diameter Std 3.4/4.4 3.4/4.4 4.0/5.0 2.8/3.8
A/B (in.) Hi-Static 40/5.0 4.0/5.0 2.8/3.8 —
Nominal Motor Shaft Diameter (in.) fg A ly g
Fan Pulley Pitch Diameter (in.) Std 7.0 7.0 8.0 5.8
Hi-Static 8.0 8.0 5.8 —
Belt — Type...Length (in} Std A..A48 A..51 A..51 BX...486
Hi-Static A..55 A..55 BX...46 —
Pulley Center Line Distance {in) 16.75-19.25 16.75-19.25 15.85-17.50 16.85-17.50
Speed Change per Full Turn of Std 50 50 45 60
Movable Puiley Flange (;pm) Hi-Static 60 60 60 —
Movable Pulley Maximum Full Std 5 5 5 6
Turns from Closed Position Hi-Static 5 5 6 -
Factory Setting — Full Turhs Open Std 5 5 5 5
Hi-Statie 5 5 5 —
Factory Speed Setting {rpm) Std 840 840 860 887
Hi-Static 860 860 890 —
Fan Shaft Diameter at Pulley (in.) 1 1 1 1
EVAPORATOR COIL Enhanced Copper Tubes, Aluminum Double-Wavy Fins, Face-Split
Standard Unit
Rows...Finsfin. 3..15 4..15 4..15 4..15
Total Face Area (sq ff) 8.9 11.1 11.1 R
Unit with Humidi-MiZer Adaptive Dehumidification System
Rows,..Finsfin. 2.7 2.17 2.147 2..17
Total Face Area (sq ft} 8.3 8.4 8.4 8.4
LEGEND *Indicates automatic reset.
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Table 1 — Physical Data (cont)

UNIT SIZE 48HJ D/E/FO08 D/E/F009 D/E/F012 D/E014
FURNACE SECTION
Hoflout Switch Cutout Temp (li])* 195 195 195 185
Burner Orifice Diameter (in. ...drill size)
Natural Gas — Sid HJD 120...31 HJD .120...31 HJD .120...31 HJD .120...31
HJE .120...31 HJE .120...31 HJE ,120...31 HJE .129...30 |
HJF .120...31 HJF .120...31 HJF .120...30 ‘
Licuid Propane — Altt HJD .096...41 HJD .096...41 HJD .096...41 HJD .096...41
HJE .096...41 HJE .096...41 HJE .096...41 HJE .102...38
HJF .096..41 HJF .096...41 HJF .102...38
Thermostat Heat Anticipator Setting (amps)
Stage 1 HJD .14 HdD .14 HJD 14 HJ4D .14
HJE .14 HJE .14 HJE .14 HJE .14
HJF .14 HJF .14 HJF .14
Stage 2 HJD 14 HJD .14 HJD .20 HJ4D 20
HJE .20 HJE .20 HJE .20 HJE .20
HJF .20 HJF 20 HJF .20
Gias Input (Btuh) Stage 1 HJD 80,000 HJD 90,000 HJD 120,000 HJD 180,000
HJE 120,000 HJE 120,000 HJE 180,000 HJE 200,000
HJF 180,000 HJF 180,000 HJF 200,000
Stage 2 HJD 125,000 HJD 125,000 HJD 180,000 HJD 224,000
HJE 180,000 HJE 180,000 HJE 224,000 HJE 250,000
HJF 224,000 HJF 224,000 HJF 250,000
Efficiency (Steady State) (%) HJD 82 HJD 82 HJD 82 HJD 82
HJE 82 HJE 82 HJE 82 HJE 80
HJF 82 HJF 82 HJF 80
Temperature Rise Range HJD 20-50 HJID 20-50 HJD 35-65 HJD 35-65
HJE 35-65 HJE 35-65 HJE 35-65 HJE 40-70
HJF 45-75 HJF 45-75 HJF 40-70
Manifold Pressure {in. wg}
Natural Gas — Std 35 3.5 3.5 3.5
Liguid Propane ~ Altt 35 3.5 3.5 3.5
Field Gas Connection Size {in.) HJD .50 HJD .50 HJD .75 HID .75
HJE .75 HJE .76 HJE .75 HJE .75
HdF .75 HJF .75 HJF .75
HIGH-PRESSURE SWITCH (psig?
Standard Compressor Internal Relief 450 + 50
Cutout 428
Reset (Aufo.} 320
LOSS-OF-CHARGE SWITCH/LOW-PRESSURE
SWITCH (Liquid Line) {psig)
Cutout 73
Reset (Auto.) 22+7
FREEZE PROTECTION THERMOSTAT
Opens (F) 30x5
Closes (F}) 45+ 5
OUTDOOR-AIR INLET SCREENS Cleanable. Screen quantity and size varies with option selected.
RETURN-AIR FILTERS Throwaway
Quantity...Size (in.) 4..16x20x2 | 4.20x20x2 ] 4.20x20x2 | 4..20%x20x2

LEGEND
Bhp — Brake Horsepower
LP — Liquid Propane

FLUE HOOD SHIPPING
POSITION { BEHIND PANEL})

Fig. 8 — Flue Hood Details

*Indicates automatic reset.
+An LP kit f;s available as an accessory. Kit may be used at elevations as high
as 2000 ft.

X —-

BASE UNIT

9" MINIMUM CLEARANCE

FOR PANEL REMOVAL GAS .

—LmimANUAL GAS  REGULATOR
1SHUTOFF VALVE*

Le———— 48" MINIMUM ————-]

DRIP LEG PER NFGC*

.25

BASE RAIL ~~ ROOF CURB
FIELD.FABRICATED
k3
FROM GAS METER UPP
LEGEND

NFGC — National Fuel Gas Code

*Field supplied.
NOTE: Follow all local codes.

STEEL PIPE SPACING OF SUPPORTS
NOMINAL DIAMETER X DIMENSION
{in.) {ft}
1, 8
3fport 8
11/, or larger 10

Fig. 9 — Gas Piping Guide (With Accessory
Thru-the-Curb Service Connections)
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Step 74— Make Electrical Connections

A WARNING

Unit cabinet must have an uninterrupted, unbroken electri-
cal ground to minimize the possibility of personal injury if
an electrical fault should occur. This ground may consist of
electrical wire conpected to unit ground lug in control com-
partment, or conduit approved for electrical ground when
installed in accordance with NEC (National Electrical
Code), ANSIUNFPA (National Fire Protection Associa-
tion), latest edition, and local electrical codes. Do not use
gas piping as an electrical ground. Failure to follow this
warning could result in the installer being liable for per-
sonal injury of others.

FIELD POWER SUPPLY — All units except 208/230-v
units are factory wired for the voltage shown on the nameplate.
If the 208/230-v unit is to be connected to a 208-v power
supply, the transformer must be rewired by moving the black
wire from the 230-v orange wire on the transformer and
connecting it to the 200-v red wire from the transformer. The
orange wire then must be insulated.

Refer to unit label diagram for additional information.
Pigtails are provided for field service. Use factory-supplied
splices or UL (Underwriters’ Laboratories) approved copper
connector.

‘When installing units, provide a disconnect per NEC.

All field wiring must comply with NEC and local require-
ments. In Canada, electrical connections must be in accordance
with CSA (Canadian Standards Association) C22.1 Canadian
Electrical Code Part One.

Install conduit through side panel openings indicated in
Fig. 7. Route power lines through connector to terminal con-
nections as shown in Fig. 10.

On 3-phase units, voltages between phases must be bal-
anced within 2% and the current within 10%. Use the formula
shown in Note 3 under Tables 2A-2D to determine the percent-
age of voltage imbalance. Operation on improper line voltage
or excessive phase imbalance constitutes abuse and may cause
damage to electrical components. Such operation would invali-
date any applicable Carrier warranty.

NOTE: If thru-the-bottom accessory connections are used,
refer to the thru-the-bottom accessory installation instructions
for power wiring. Refer to Fig. 7 for location to drill holes in
basepan.

FIELD CONTROL WIRING — Install a Carrier-approved
accessory thermostat assembly according to installation in-
structions included with the accessory. Locate thermostat
assembly on a solid wall in the conditioned space to sense
average temperature in accordance with thermostat installation
instructions.

Route thermostat cable or equivalent single leads of colored
wire from thermostat subbase terminals to low-voltage connec-
tions on unit (shown in Fig. 11A and 11B) ag described in
Steps 14 below.

1. If unit is mounted on roof curb and accessory thru-the-
bottom connections are used, route wire through connec-
tion plate.

Pass control wires through the hole provided on unit (see
connection D, Connection Sizes table, Fig. 7).

Feed wires through the raceway built into the comer post
to the 24-v barrier located on the left side of the control
box. See Fig. 12. The raceway provides the Ul-required
clearance between high-voltage and low-voltage wiring.
Connect thermostat wires to screw terminals of low-
voltage connection board (see Fig. 11A and 11B).

)

BLK n
{ ~ TO COMPS
AT BL
]—-YEL } i |
|
| |
@ @ ® @
@ |11
L
b
® @ || ® @
FIELD POWER SUPPLY
FJW_Li_j
i DISCONNECT i
PERNEC
| S, —
48HJ008-014, 208/230-3-60 AND 460-3-60
LEGEND
m C - Contactor
BLK: ! COMPS — Compressors
- i IFC — Indoor (Evaporator) Fan
e TO COMPS Contactor
i } NEC — National Electrical Code
@ @ i I TB — Terminal Block
i i Terminal Block
o@o ; ! ’;_\L_BLU_ o B2 l @ Connection
i I | ———— Field Wiring
@ @ : i | e FCtOTY Wiring
I
|
FIELD POWER SUP;’LY
r .I;ISOONECT _—;
PERNEC _

48HJ008-014, §75-3-60

Fig. 10 — Power Wiring Connections
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NOTE: For wire runs up to 50 ft, use no. 18 AWG (American
Wire Gage) insulated wire (35 C minimum). For 51 to 75 ft,
use no. 16 AWG insulated wire (35 C minimum). For over
75 ft, use no. 14 AWG insulated wire (35 C minimum).

NOTE: All wire larger than no. 18 AWG cannot be directly
connected to the thermostat and will require a junction box and
splice at the thermostat.

HEAT ANTICIPATOR SETTINGS — On 48HJ008 and 009
unifs, set heat anticipator settings at 0.14 amp for both first and
second stage heating for low heat. For all other stages and unit
sizes, set heat anticipator settings at 0.14 amp for first stage and
0.20 amp for second-stage heating.

COOL STAGE 1 YiW2= ==, -t R )
FAN G---~~Frt
}
HEAT STAGE 1 WWi- =+ 1o Y1
L WIRE
COOL STAGE 2 VY2 - - - Y2 || CONNECTIONS
HEAT STAGE 2 omz—- = =i~ w1 LOW-VOLTAGE
SRR Iy SECTION

24 VAC HOT R == === - w2

.-~} cC
24 VAC COM C--"

Po/X |

N/A
OUTDOORAIR st
SENSOR s2

THERMOSTAT DIPSWITCH SETTINGS
ON_
SFF ol ol % ol
A B ¢ D
LEGEND
Field Wiring

NOTE: Underlined letter indicates active thermostat output when
configured for A/C operation.

Fig. 11A — Standard Low-Voltage Connections

CONTROL THERMOSTAT CONTROL
CONNECTION CONNECGTION
BOARD BOARD

Fig. 11B — Low Voliage Connections
(Units with PremierLink™ Controls)
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INTEGRATED

UNIT GAS UNIT
CONNECTION C{ggTHCLLER
BOARD (iGC)

RACE—V—V'—L\Z""I __ S

- E‘ )

GOMPRESSOR 2
Fig. 12 — Field Control Wiring Raceway

COMPRESSOR t

Step 8 — Adjust Factory-Installed Options

HUMIDI-MIZER™ ADAPTIVE DEHUMIDIFICATION
SYSTEM — Humidi-MiZer  adaptive  dehumidification
system operation can be controlled by field installation of
a Carrier-approved humidistat (Fig. 13).

NOTE: A light commercial Thermidistat™ device (Fig. 14)
can be used instead of the humidistat if desired. The
Thermidistat device includes a thermostat and a humidistat,
The humidistat is normally used in applications where a tem-
perature sensor is already provided (units with PremierLink™
control).

To install the humidistat:

I. Route humidistat cable through hole provided in unit
corner post.

2. Feed wires through the raceway built into the comer post
to the 24-v barrier located on the left side of the control
box. See Fig. 12. The raceway provides the UL-requised
clearance between high-voltage and low-voltage wiring.

3. Use a wire nut to connect humidistat cable into low-
voltage wiring as shown in Fig. 15.

To install a Thermidistat device:

1. Route Thermidistat cable through the hole provided in

unit corner post.

2. Feed the wires through the raceway built into the comer
post to the 24-v barrier located on the left side of the con-
trol box. See Fig. 12. The raceway provides the UL-
required clearance between high and low voltage witing.

3. A field-supplied relay must be installed between the ther-
midistat and the Humidi-MiZer circuit (recommended re-
lay: HN612KK324). The relay coil is connected between
the DEHUM output and C (common) of the unit. Refer to
Fig. 16. The relay controls the Humidi-MiZer solenoid
valve and must be wired between the Humidi-MiZer fuse
and the low-pressure switch, Refer to the installation in-
structions included with the Carrier Light Commercial
Thermidistat device for more information.
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Fig. 13 — Accessory Field-Installed Humidistat - _/
Fig. 14 — Light Commercial Thermidistat™ Device

8LK BLU

—

(480) (230) (2093 (L2

TRAN
(A) (C)
o8 BRN GRN-YEL
3.2 AMPS N L

l = PNK & 0——RED

o Rl PNK NK: Lsvi
— LPNK o-PNR={ 5 <) Ci (CZ—BRN BLK-BB-BLK
o5 < CR1 }—BRN—\
(0] PNK
v
LPS1

LEGEND
CB — Circuit Breaker TRAN — Transformer
CR — Cooling Relay . .
DHR  — Dehumidify Relay L—  Field Splice
Dsv — Discharge Solenoid Valve O Terminal (Unmarked)
HR — Heater Relay )
HU — Humidistat ® Splice
LPS — Low Pressure Switch -
LsV — Liquid Solenoid Valve Factory Wiring
LTLO  — Low Temperature Lockout ————  Field Control Wiri
B — Terminal Block feld Lontrol Firing

NOTE: The Humidi-MiZer circuit is active when both LLSV1 and LLSV2 are energized.

Fig. 15 — Typical Humidi-MiZer™ Adaptive Dehumidification System
Humidistat Wiring (208/230-v Unit Shown)

LCT ROOF TOP UNIT
Y TP A\ VI R
C Foemmd - 4 ¢
[ TR R E e A4
Yo f---—- ks L
G f—-———f—F———m e m T T e — e ——-d G
Wi b e - Sl qW
W2 F--——-d e e e g - - — - == w2
DE(;*:M ___________________ _____ g : 3.2 AMPS
TSTATWIRES S TN Q, 2 _PINK J - \BED_ o4y
{
R [
1
______________________ PINK. _j-PINK  FROM
LEGEND HUMIDI-MIZER SYSTEM
CB — Circuit Breaker LLsv

LCT — Light Commercial Thermidistat™ Device
LLSV — Liquid Line Solenoid Valve
LTLO — Low Temperature Lockout

HUMIDI-MIZER SYSTEM

Fig. 16 — Typical Rooftop Unit with Humidi-MiZer Adaptive Dehumidification System
Wiring with Thermidistat Device
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Table 2A — Electrical Data (Standard Motor Units Without Electrical Convenience Outlet)

FATNTMUM UNTT
0 POWER
NI | O aTACE VOATRGE | COMEERSOR | ey | e | SRR iGTOR. SUPPLY* DISCORNECT
Win | Wax | Qiy | RLA | LRA | FLA | FLA FLA WMCA | MOCP~ | FLA | LRA
308/230-3.60 187 | 254 24 | 8680 | 14 | 75 60 36.2/382 | 4546 | 4040 | p4p/oaz
T Tons) 460-3.60 472 [ 508 | 2 [ 64 | 440 | o7 | 34 30 192 25 20 127
575-3-60 518 | 632 48 | 340 | 07 | 34 30 4.6 20 i5 95
208/230-3-60 187 | 254 134 | 1060 | 14 | 76 50 90.5/402 | _46/45 | 42/43 | 276/276
@ lg%?m o 460-3-60 414 | 508 | 2 [ 74 | 550 | 07 | 34 30 215 25 23 148
5763-60 518 | 632 64 | 440 | 07 | 34 30 8.2 20 19 115
306/230-3-60 187 | 254 176 | 1250 | 14 | 106 60 5353 60/60__| 56/66 | 341/341
(10 Tons) 460-3-60 74| 508 | 2 | 83 | 625 | 07 | 48 30 749 30 76 771
575:3-60 518 | 632 63 | 500 | 07 | 48 30 16.1 %5 20 136
508/230-3-60 187 | 254 790 | 1660 | 14 | 160 60 B0.6/606 | 7077011 | 64/64_| 426/426
(121,2‘190ns) 4603-60 414508 | 2 [ 90 ] 750 | 07 | 74 30 25 35 31 207
575-3-60 518 | 632 74 | 540 | 07 | 74 30 2.7 30 %5 164
Table 2B — Electrical Data (Standard Motor Units With Electrical Convenience Outlet)
POWER WINIMUN ONIT
VOLTAGE COMPRESSOR OFM | 1=y | comBUSTION LouER A e
unt O gy CE | RANGE {each) (each) FAN MOTOR WITH OUTLET* SIZEt
Min | Max | Qiy [ RLA | LRA | FLA | FLA FLA MCA | mocP™ | FLA | LRA
208/230-3-60 187 254 12.4 88.0 1.4 7.5 .60 © 44.2/44.2 50/50 46/46 247/247
P ,f%gns) 460-3-60 474 | 508 | 2 | 64 | 440 | 07 | 34 30 218 25 23 123
575360 518 | 632 48 | 240 | 07 | 34 30 168 20 17 %
208/230-3-60 187 | 254 134 | 1050 | 14 | 75 60 46.2/462 | _50/50 | 48/48_| 2817281
@'/ Tons) 460-3-60 414508 | 2 |74 | 850 | 07 | 34 30 24.2 30 25 145
575-3-60 518 | 632 64 | 440 | 07 | 34 30 204 %5 21 116
208/230-3-60 187 | 254 7.6 | 1250 | 14 | 108 60 59/59__| 707701 _| 6161 | 345/345
(10 9n) 460360 414 | 508 | 2 [ 83 | 625 | 07 | 48 30 276 30 29 173
575360 518 | 632 63 | 500 | 07 | 48 30 21.3 %5 22 138
206/230-3-60 187 | 254 9.0 | 1560 | 14 | 150 60 66.6/66.6 | 7077011 | 70/70_| 431/431
(121 Tons) 460-3-60 414 [ 508 | 2 [ 90 | 750 | 07 | 74 30 31.8 % 33 209
575360 518 | 632 74 | 540 | 07 | 74 30 25.9 30 27 156
LEGEND Maximum deviation is 7 v.

FLA  —Full Load Amps
HACR — Heating, Air Conditioning and
Refrigeration

IFM  — Indoor (Evaporator) Fan Motor
LRA — Locked Rotor Amps
MCA  — Minimum Circult Amps

MOCP — Maximum Overcurrent Protection

L

NEC — National Electrical Code

OFM — Outdoor (Condenser) Fan Motor
RLA —Rated Load Amps

UL — Underwriters’ Laboratories

UL )us

*The values listed in this table do not include power exhaust. See table at

tight for power exhaust requirements.
fUsed to determine minimum disconnect per NEC.

**Fuse or HACR circuit breaker.
ttFuse only.

NOTES:
1. In compliance with NEC requirements for multimotor and combination load

equipment (refer to NEC Articles 430 and 440), the overcurrent protective
device for the unit shall be fuse or HACR breaker. The UL, Canada units

may be fuse or circuit breaker.

2. Electrical data based on 95 F ambient outdoor-air temnperature + 10%

voltage.
3. Unbalanced 3-Phase Supply Voltage

Mever operate a motor where a phase imbalance in supply voltage is
greater than 2%. Use the following formula to determine the percent of volt-

age imbalance,
% Voltage Imbalance

max voltage deviation from average voltage

=100x average voltage

Example: Supply voltage is 460-3-60.

AB=452v
4 8 6 BCudsdv
AC =455v
Average Voltage = _L_ISA’2+46:33____4_+45L
1371
3
= 457

Determine maximum deviation from average voltage.
AB) 4567 ~452=5v
BC) 464 ~ 457 =7v
{AC) 457 —455=2v

Determine percent of voltage imbalance.

% Voltage Imbalance = 100 x %77

=1.53%
This amount of phase imbalance is satisfactory as it is below the maximum

allowable 2%.

IMPORTANT: If the supply voltage phase imbalance is more than 2%, con-
tact your local electric utility company immediately.

POWER EXHAUST ELECTRICAL DATA

POWEREXHAUST | MCA | MCA | McCA Moce
PART NO. (230v) | @sov) | (75 v) [ Lor separate,
CRPWREXHO21A0T | A 05 ) 15
CRPWREXHO022A01 |33 NA | 132 (B
CRPWREXH023A01 | _N/A T8 N/A 15
CRPWREXH028A01 | 17 WA | 048 B
CRPWREXH029A01 N/A 1.0 N/A 15
CRPWREXH030A0T | 1.6 WA | _oéa 15

N/A — Not available

NOTE: If a single power source is to be used, size wire to include power
exhaust MCA and MOCF.

Check MCA and MOCP when power exhaust is powered through the unit.
Determine the new MCA including the power exhaust using the following
formula:

MGCA New = MCA unit only + MCA of Power Exhaust

For example, using a 48HJD008 unit with MCA = 38.2 and MOCP = 45, with
CRPWREXHO30A01 power exhaust.

MCA New = 38.2 amps + 1.6 amps = 39.8 amps

If the new MCA does not exceed the published MOCP, then MOCP would not
change. The MOGP in this example is 45 amps and the MCA New is below
45; therefore the MOCP is acceptable. If "MCA New” is larger than the pub-
lished MOCR raise the MOCP to the next larger size. For separate power, the
MOCP for the power exhaust will be 15 amps per NEC.
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Table 2C — Electrical Data (High-Static Motor Units Without Electrical Convenience Outlet)

UNIT NOMINAL VOLTAGE COMPRESSOR OFM | o | comBusTion POWER o
uniT VOLTAGE RANGE {each) (each) FAN MOTOR SUPPLY h
(V-PhHz) T o T RA T LRA | FLA | FCA A MCA | MOCP~ | FLA | LAA
3068/230-3-60 187 | 254 T24 | 880 | 14 | 106 0.6 113 35 ) 267
008 460360 714 | 508 | 2 54 | 440 | 07 35 03 206 25 22 754
575-3.60 632 | 518 78 | 540 | 07 48 0.3 5.8 20 17 T04
5087230-3-60 187 | 254 134 | 1060 | 14 | 108 06 733 50 I 301
009 360-3-60 714 | 508 | 2 74 | 550 | 07 78 0.3 229 55 24 156
575-3.60 518 | 632 54 | 440 | 07 78 0.3 752 ) B 115
508/230-3-60 67 | 254 776 | 150 | 14 | 150 3 574 7077 & 564
012 460-3-60 7 {88 | 2 85 | 626 | 07 74 0.3 275 30 25 182
575-3-60 518 | 632 63 | 500 | 07 74 0.3 217 %5 53 146
Table 2D — Electrical Data (High-Static Motor Units With Electrical Convenience Outlet)
UNIT NOMINAL VOLTAGE COMPRESSOR of | . | comBusTion POWER N T
i VOLTAGE RANGE {each) {each) FAN MOTOR SUPPLY AN
(V-Ph-Hz) WMin | Max | Oty | BLA | LRA | FLA | FLA RLA MCA | WocP~ | FLA | LAA
206/230-3-60 187 | 254 124 | 880 | 14 | 106 0.6 273 50 79 571
008 460360 714 | 508 | 2 64 | 440 | 07 18 0.3 233 25 24 3%
575:3-60 518 | 632 78 | 340 | 07 48 0.3 7.9 50 19 104
208/230-3-60 187 254 13.4 105.0 1.4 10.6 0.6 49.3 60 51 305
009 460-3-60 414 | 508 | 2 74 | 550 | 07 18 0.3 256 30 57 158
575360 518 | 632 |. 64 | 4401 07 18 03 215 %5 22 126
S08/230-3-60 87 | 254 7.6 | 1250 | 14 | 150 0.6 54 7011 56 360
012 360-3-60 414 [ 508 | 2 53 | 625 07 74 0.3 302 35 32 184
575.8-60 518 | 632 53 | 500 | 07 74 0.3 234 %5 25 148
LEGEND Maxitmum deviation is 7 v.
FLA —Fuli Load Amps Determine petcent of voltage imbalance.

HACR — Heating, Air Conditioning and
Refrigeration '

IFM — Indoor (Evaporator) Fan Motor
kﬂ%ll\\ — Locked Rotor Amps

- Mihimum Circuit Amps
MOCP — Maximum Overcurrent Protection c

us

NEC — National Electrical Code

OFM — Outdoor (Condenser) Fan Motor
RLA —Rated Load Amps

UL — Underwriters’ Laboratories

*The values listed in this table do not include power exhaust, See table at
right for power exhaust requirements.,
tUsed to determine minimum disconnect per NEC.
“*Fuse or HACR circuit breaker.
11Fuse only.

NOTES:

1. In compliance with NEGC requirements for multimotor and combination load
equipment (refer to NEC Articles 430 and 440), the overcurrent protective
device for the unit shal! be fuse or HAGR breaker. The UL, Canada units
may be fuse or circuit breaker.

2. E!e]actrical data based on 95 F ambient outdoor-air temperature + 10%
voltage.

3. Unbalanced 3-Phase Supply Voltage
Never operate a motor wheére a phase imbalance in supply voitage is
greater than 2%. Use the following formula to determine the percent of volt-
age imbalance.

% Voltage Imbalance

max voltage deviation from average voltage

=100x average voltage

Example: Supply voltage is 460-3-60.

AB =452 v
BC=464v
AC=455v

A B C

N

Determine maximum deviation from average voltage.
(AB) 457 —452=5v
BC) 464 -457=7v
AC) 457 - 455=2v

Average Voltage = w

_ 137
=73

= 457

7
% Voliage Imbalance = 100 x 57
=1.53%
This amount of phase imbalance is satisfactory as it is below the maximum
allowable 2%.

IMPORTANT: If the supply voltage phase imbalance is more than 2%, con-
tact your local electric utility company immadiately.

POWER EXHAUST ELECTRICAL DATA

POWER EXHAUST | mca | mca | wmca Mocp
PART NO. @30v) | wsov) | B75 V) éfj‘“jesregj;ﬁ‘gg)
CHPWREXH0Z1AGT | WA 0.9 NA 75
CRPWREXHO22A0T 3.3 N/A Tao 15
CRPWREXH023AGT | WA 18 N/A 15
CRPWREXH028A0T 17 NA 0.68 15
CRPWREXH029A01 | WA 10 N/A 15
CRPWREXHO30A01 T6 NA 0.64 15

N/A — Not available

NOTE: [f a single power source is o be used, size wire to include power
exhaust MCA and MOCP.

Check MCA and MOCP when power exhaust is powered through the unit.
Petermine the new MCA including the power exhaust using the following
formula:

MCA New = MCA unit only + MCA of Power Exhaust

For example, using a 48HJD008 unit with MCA = 38.2 and MOCP = 45, with
CRPWREXHO030A01 power exhaust.

MCA New = 38.2 amps + 1.6 amps = 39.7 amps

if the new MCA does not excead the published MOGP, then MOCP would not
change. The MOGP in this example Is 45 amps and the MCA New is below
45; therefore the MOCP s acceptable. If “MCA New” is larger than the pub-
lished MOGR, raise the MOGP to the next larger size. For separate power, the
MOCP for the power exhaust will be 15 amps per NEC.
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CONVENIENCE OUTLET — An optional convenience out-
let provides power for rooftop use. For maintenance personnel
safety, the convenience outlet power is off when the unit dis-
connect is off. Adjacent unit outlets may be used for service
tools. An optional “Hot Outlet” is available from the factory as
a special order item.

NOVAR CONTROLS — Optional Novar confrols
(ETM 3051) are available for replacement or new construc-
tions jobs.

MANUAL OUTDOOR-AIR DAMPER — The outdoor-air
hood and screen are attached to the basepan at the bottom of
the unit for shipping.

Assembly:

1. Determine quantity of ventilation required for building.
Record amount for use in Step 8.

2. Remove filter access panel by raising panel and swinging
panel outward. Panel is now disengaged from track and
can be removed, No tools are required to remove the filter
access panel. Remove outdoor-air opening panel. Save
panels and screws. See Fig. 17.

3. Separate hood and screen from basepan by removing the
screws and brackets securing them. Save all screws and
discard brackets.

4. Replace outdoor air opening panel with screws saved
from Step 2.

3. Place hood on front of outdoor-air opening panel. See
Fig. 18 for hood details. Secure top of hood with the 6
screws removed in Step 3. See Fig. 19.

6. Remove and save 6 screws (3 on each side) from sides of
the manual outdoor-air damper.

7. Align screw holes on hood with screw holes on side of
manual outdoor-air damper. See Fig. 18 and 19. Secure
hood with 6 screws from Step 6.

8. Adjust minimum position setting of the damper blade by
adjusting the manual outdoor-air adjustment screws on
the front of the damper blade. See Fig. 17. Slide blade
vertically until it is in the appropriate position determined
by Fig. 20. Tighten screws.

9. Remove and save screws currently on sides of hood.
Insert screens. Secure screens to hood using the screws.
See Fig. 19.

10. Replace filter access panel. Ensure filter access panel
slides along the tracks and is securely engaged.

OUTDOOR
AIR OPENING
PANEL

3 SCREWS
(SIDE) §

<
MANUAL 1 ?
OUTDOOR-AIR " |
ADJUSTMENT di__o e s ko
SCREWS #:%:C:]:
f }
POSITION SETTING DAMPER
SCALE BLADE

Fig. 17 — Damper Panel with Manual
Outdoor-Air Damper Installed

NEGATIVE PRESSURE (in. wg)

HOOD TOP SCREWS,
{(HIDDEN)

SCREWS
{SCREEN HOLDERS)

HOOD SIDES AND TOP-
ASSEMBLED

HOOD
SIDE

Fig. 18 — Outidoor-Air Hood Details

SCREW
HOLES
(TOP)

HOOD/ 3

SCREEN
LOCATION

Fig. 19 — Optional Manual Outdoor-Air Damper

with Hood Attached
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OUTDOOR AIRFLOW (cfm x 100)

Fig. 20 — Outdoor-Air Damper Position Setting
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PREMIERLINK™ CONTROL — The PremierLink control-
ler is compatible with Carrier Comfort Network® (CCN) de-
vices. This control is designed to allow users the access and
ability to change factory-defined settings, thus expanding the
function of the standard unit control board. Cartier’s diagnostic
standard tier display tools such as Navigator or Scrolling Mar-
quee can be used with the PremierLink controller.

The PremierLink controller (see Fig. 21A and 21B) requires
the use of a Carrier electronic thermostat or a CCN connection
for time broadcast to initiate its internal timeclock. This is
necessary for broadcast of time of day functions (occupied/
unoccupied). No sensors are supplied with the field-mounted
PremierLink control. The factory-installed PremierLink con-
trol includes only the supply-air sensor (SAT) and the outdoor
air temperature sensor (OAT) as standard. An indoor air quality
(CO,) sensor can be added as an option. Refer to Table 3 for
sensor usage. Refer to Fig. 22 for PremierLink controller
wiring. The Premierlink control may be mounted in the
control panel or an area below the control panel.

NOTE: PremierLink controller versions 1.3 and later are
shipped in Sensor mode. H used with a thermostat, the Pre-
mierLink controller must be configured to Thermostat mode.

Install the Supply Air Temperature (SAT) Sensor — When
the unit is supplied with a factory-mounted PremierLink con-
trol, the supply-air temperature (SAT) sensor (33ZCSENSAT)
is factory-supplied and wired. The wiring is routed from the
PremierLink control over the controf box, through a grommet,

into the fan section, down along the back side of the fan, and
along the fan deck over to the supply-air opening.

The SAT probe is wire-tied to the supply-air opening {on the
horizontal opening end) in its shipping position. Remove the
sensor for installation. Re-position the sensor in the flange of
the supply-air opening or in the supply air duct (as required by
local codes). Drill or punch a /5-in. hole in the flange or duct.
Use two field-supplied, self-drilling screws to secure the sensor
probe in a horizontal orientation.

NOTE: The sensor must be mounted in the discharge airstream
downstream of the cooling coil and any heating devices. Be
sure the probe tip does not come in contact with any of the unif
or heat surfaces.

Outdoor Air Temperature (OAT) Sensor — When the unit is
supplied with a factory-mounted PremierLink control, the
outdoor-air temperature (OAT) sensor is factory-supplied and
wired.

Instal] the Indoor Air Quality (CO,) Sengor — Mount the
optional indoor air quality (CO,) sensor according to manufac-
turer specifications.

A separate field-supplied transformer must be used to pow-
er the CQ, sensor.

Wire the CO, sensor to the COM and IAQI terminals of IS
on the PremierLink controller. Refer to the PremierLink con-
trol Installation, Start-Up, and Configuration Instructions for
detailed wiring and configuration information.
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Fig. 21B — PremierLink™ Controller (Installed)

Table 3 — PremierLink Sensor Usage

APPLICATION

OUTDOOR AIR
TEMPERATURE SENSOR

RETURN AIR
TEMPERATURE SENSOR

QUTDOOR AIR
ENTHALPY SENSOR

RETURN AIR
ENTHALPY SENSOR

Differential Dry Bulb
Temperature with
PremierLink*
(PremierLink
requires 4-20 mA
Actuator)

Included —
CRTEMPSNO01ACO

Required —
33ZCT55SPT
or Equivalent

Single Enthalpy with
PremierLink*
(PremierLink

requires 4-20 mA
Actuator)

Included —
Not Used

Required —
HH57AC077
or Equivalent

Differential Enthalpy
with PremierLink*
(PremierLink
requires 4-20 mA

Actuator)

Included —
Not Used

Required —
HH57AC077
or Equivalent

Required —
HH57AC078
or Equivalent

*PremierLink control requires Supply Alr Temperature sensor 33ZCSENSAT and

Outdoor Air Temperature sensor HH79NZ017 — Incl
field-supplied and field-instailed with field-installed P

NOTES:
1. CO, Sensors (Optional):

33ZCSENCO2 — Room sensor

uded with factory-installed PremierLink control;
remierLink control.

83ZCASPCO2 — Aspirator box used for duct-mounted CO, room sensor.
33ZCTS5C02 — Space temperature and CO, room sensor with overtide.

33ZCT56C02 — Space temperature and CO

2. All units include the followihg Standard Sensors:

Outdoor-Air Sensor — 50HJ540569 — Op
Mixed-Air Sensor — HH97AZ001 — (PremierLink co

and Outdoor Air Temperature Sensor HH79NZ017)
Compressor Lockout Sensor — 50HJ540570 — Opens at 35 F, closes at 50 F.

> foom sensor with override and set point.

ens at 67 F, closes at 52 F, not adjustable.
nirol requires Supply Air Temperature sensor 33ZCSENSAT
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(adjustable). Aspirator box is required for duct mounting of the sensor.
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Fig. 22 — Typical PremierLink™ Controls Wiring

Enthalpy_Sensors and Control — The enthalpy control
(HHS5TACO77) is supplied as a field-installed accessory to be

used with the EconoMi$er2 damper control option. The out-
door air enthalpy sensor is part of the enthalpy control. The
separate field-installed accessory return air enthalpy sensor
(HHS57AC078) is required for differential enthalpy control.
NOTE: The enthalpy control must be set to the “D”* setting for
differential enthalpy control to work properly.

The enthalpy control receives the indoor and return
enthalpy from the outdoor and returm air enthalpy sensors and
provides a dry contact gwitch input to the PremierLink
controller. Locate the controller in place of an existing econo-
mizer controller or near the actuator. The mounting plate may
not be needed if existing bracket is used.

A closed contact indicates that outside air is preferred to the
return air. An open contact indicates that the economizer
should remain at minimum position.

Qutdoor Air Enthalpy _Sensor/Enthalpy Controller
(HHSTACO077) — To wire the outdoor air enthalpy sensor,
perform the following (see Fig. 23 and 24):

NOTE: The outdoor air sensor can be removed from the back
of the enthalpy controller and mounted remotely.

1. Use a 4-conductor, 18 or 20 AWG cable to connect the
enthalpy control to the PremierLink controller and power
transformer.

2. Connect the following 4 wires from the wire harness
located in rooftop unit to the enthalpy controller:

a. Connect the BRN wire to the 24 vac terminal (TR1)
on enthalpy control and to pin I on 12-pin harness.

b. Connect the RED wire to the 24 vac GND terminal
(IR) on enthalpy sensor and fo pin 4 on 12-pin
harness.

Connect the GRAY/ORN wire to J4-2 on Premier-
Link controller and to terminal (3) on enthalpy sensor.
Connect the GRAY/RED wire to J4-1 on Premier-
Link controller and to terminal (2) on enthalpy sensor.
NOTE: If installing in a Carrier rooftop, use the two gray wires
provided from the control section to the economizer to connect
PremierLink controller to terminals 2 and 3 on enthalpy sensor.

C.

d.

ENTHALPY CONTROLLER
RED Ells (OUE)F?OR
ﬁ | BEN + ENTHALPY
a2 TRmILH Bk | | SENSOR)
D so[] +[7| RED
ﬁ | IS mETURN AR
SR *D""_IW_.D . ERTALPY
SorH SENSOR)
2 1 { GRAY/ORN
WIRE HARNESS
LED
O GRAY/RED | INUNIT
NOTES:
1. Remove factory-installed jumper across SR and + before connecting

wires from return air sensor,

Switches shown in high outdoor air enthalpy state. Terminals 2 and 3
close on low outdoor air enthalpy relative to indoor air enthalpy.
Remove sensor mounted on back of control and locate in outdoor
airstream.

Fig. 23 — Outdoor and Return Air Sensor Wiring
Connections for Differential Enthalpy Control

2.
3.
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CONngié/XElD
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ENTHALPY CONTROL
FOR DIFFERENTIAL
ENTHALPY OPERATION)
> ]
@ . -
MOUNTING PLATE
& @

Fig. 24 — Differential Enthalpy Control,
Sensor and Mounting Plate (33AMKITENT006)

Return Air Enthalpy Sensor — Mount the return-air enthalpy
sensor (HHS7ACO078) in the return-air duct. The return air
sensor is wired to the enthalpy controller HH57AC077). The
outdoor enthalpy changeover set point is set at the controller.

To wire the return air enthalpy sensor, perform the follow-
ing (see Fig. 23):

1. Use a 2-conductor, 18 or 20 AWG, twisted pair cable to
connect the return air enthalpy sensor to the enthalpy
controller.

2. At the enthalpy control remove the factory-installed
resistor from the (SR} and (+) terminals.

3. Conmect the field-supplied RED wire to (+) spade
connector on the return air enthalpy sensor and the (SR+)
terminal on the enthalpy confroller Connect the BLK
wire to (S) spade connector on the return air enthalpy
sensor and the (SR) terminal on the enthalpy controller.

OPTIONAL ECONOMISER IV AND ECONOMISER2 —
See Fig. 25 for EconoMi$er IV component locations. See
Fig. 26 for EconoMi$er2 component locations.

NOTH: These instructions are for installing the optional
EconoMiS$er IV and EconoMifer2 only. Refer to the accessory
EconoMiS$er IV or EconoMi$er2 installation instructions when
field installing an EconoMiS$er IV or EconoMi$er2 accessory.

[. To remove the existing unit filter access panel, raise the
panel and swing the bottom outward. The panel is now
disengaged from the frack and can be removed. See
Fig. 27.

2. The box with the economizer hood components is
shipped in the compartment behind the economizer. The
EconoMiS$er IV controller is mounted on fop of the
EconoMiS$er IV in the position shown in Fig. 25. The op-
tional EconoMi$er2 with 4 to 20 mA actuator signal con-
trol does not include the EconoMi$er IV controller. To re-
move the component box from its shipping position, re-
move the screw holding the hood box bracket to the top
of the economizer. Slide the hood box out of the unit. See
Fig. 28.

IMPORTANT: If the power exhaust accessory is to be
installed on the unit, the hood shipped with the unit will not
be used and must be discarded. Save the aluminum filter

for use in the power exhaust hood assembly.
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ECONOMISER IV
CONTROLLER
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ACTUATOR~
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Fig. 25 — EconoMi$er IV Component Locations
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RELIEF
DAMPER

Fig. 26 — EconoMi$er2 Component Locations

FILTER ACCESS PANEL

HOOD BOX
BRACKET

Fig. 28 — Hood Box Removal
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The indoor coil access panel will be used as the top of the
hood. Remove the screws along the sides and bottom of
the indoor coil access panel. See Fig. 29.
Swing out indoor coil access panel and insert the hood
sides under the panel (hood top). Use the screws provided
to attach the hood sides to the hood top. Use screws pro-
vided to attach the hood sides to the unit. See Fig. 30.
Remove the shipping tape holding the economizer baro-
metric relief damper in place.
Insert the hood divider between the hood sides. See
Fig. 30 and 31. Secure hood divider with 2 screws on
each-hood side. The hood divider is also used as the bot-
tom filter rack for the aluminum filter.
Open the filter clips which are located underneath the
hood top. Insert the aluminum filter into the bottom filter
rack (hood divider). Push the filter into position past the
open filter clips. Close the filter clips to lock the filter into
place. See Fig. 31.
Caulk the ends of the joint between the unit top panel and
the hood top. See Fig. 29.
Replace the filter access panel.
Install all EconoMi$er IV accessories. EconoMi$er IV
wiring is shown in Fig. 32. EconoMi$er2 wiring is shown
in Fig. 33.

Barometric flow capacity is shown in Fig. 34. Outdoor air
leakage is shown in Fig. 35. Return air pressure drop is shown
in Fig. 36. :

w
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o

~

po

S

TOP
SIDE
PANEL

INDOOR ., INDOOR
COIL ColL
ACCESS ACCESS
PANEL PANEL

INDOOR COIL
ACCESS PANEL

HOOD DIVIDER
Fig. 30 — Outdoor-Air Hood Construction
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Fig. 31 — Filter Installation

ECONOMIS$ER IV STANDARD SENSORS
Outdoor Air Temperature (OAT) Sensor — The outdoor air

temperature sensor (HH57AC074) is a 10 to 20 mA device
used to measure the outdoor-air temperature. The ontdoor air
temperature is used to determine when the EconoMi$er IV can
be used for free cooling. The sensor is factory-installed on the
EconoMi$er IV in the outdoor airstream. See Fig. 25. The op-
erating range of temperature measurement is 40 to I00F
Supply Air Temperature (SAT) Sensor — The supply air
temperature sensor is a 3 K thermistor located at the inlet of the
indoor fan. See Fig. 37. This sensor is factory installed. The op-
erating range of temperature measurement is 0° to 158 F See
"Table 4 for sensor temperature/resistance values.

The temperature sensor looks like an eyelet terminal with

wires running to it. The sensor is located in the “crimp end”
and is sealed from moisture.
Outdoor Air Lockout Sensor — The Economi$er IV is
equipped with an ambient temperature fockout switch located
in the outdoor airstream which is used to lockout the compres-
sors below a 42 F ambient temperatuie. See Fg, 25.

Table 4 — Supply Air Sensor Temperature/
Resistance Values

TEMPERATURE (F) RESISTANCE {ohms)
~58 200,250
~40 100,680
—22 53,010

—4 29,081
14 16,590
32 9,795
50 5,970
68 3,747
77 3,000
86 2,416
104 1,687
122 1,080
140 746
158 525
176 376
185 321
194 274
212 203
230 153
248 116
257 102
266 89
284 70
302 55
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for the |1AQ sensor power
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position POT, remove black wire jumper
between P and P1 and set control minimum position POT to the minimum
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Fig. 32 — EconolMi$er IV Wiring

NOTE 1

NOTE 8
50MHJB40573
ACTUATOR
ASSEMBLY
DIRECT DRIVE
ACTUATOR
NOTES:

BLACK 4
3
. 5
T
] BLU
i Elz
500 OHM !
RESISTOR I 8
i
! VIOLET
| 1 Q< 6
! i
P | PINK .
| |
: (. | RED
| P | 1
[ el
] . 10
i | %
OPTIONAL CO2 - 11
SENSOCR 4 - 20 mA -
OUTPUT 9
WHITE
12
ECONOMI$ER2 PLUG

1. Switch on actuator must be in run position for economizer to operate.
2. PremierLink™ control requires that the standard 50HJ540569 outside-air sensor be replaced by either the CROASENRO01A00 dry bulb sensor or HH57A077

enthalpy sensor.

3. BOHJ540573 actuator consists of the 50HJ540567 actuator and a harness with 500-ohm resistor.

Fig. 33 — EconoMi$er2 with 4 1o 20 mA Control Wiring
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Fig. 36 — Return Air Pressure Drop
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Fig. 37 — Supply Air Sensor Location
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ECONOMISER IV CONTROL MODES

IMPORTANT: The opticnal EconoMi$er2 does not include
a controller. The EconoMi$er2 is operated by a 4 to 20 mA
signal from an existing field-supplied controller (such as
PremierLink™ control). See Fig. 33 for wiring information.

Determine the EconoMi$er IV control mode before set up of
the control. Some modes of operation may require different sen-
sors. Refer to Table 5. The EconoMi$er IV is supplied from the
factory with a supply air temperature sensor and an outdoor air
temperature sensor. This allows for operation of the EconoMi$er
IV with outdoor air dry bulb changeover control. Additional ac-
cessories can be added to allow for different types of changeover
control and operation of the EconoMi$er IV and unit.

Table 5 — EconolMi$er IV Sensor Usage

ECONOMISER IV WITH OUTDOOR AIR
APPLICATION DRY BULB SENSOR
Accessories Required
Outdoor Air None. The outdoor air dry bulb sensor
Dry Buib is factory installed.
Differential -
Dry Buib CRTEMPSNO0O2AC0
Single Enthalpy HH57AC078
Differential HHSZ:‘\(?WB
Enthalpy CRENTDIF004A00"
CCOZ f;)r pcy
ontrol using a
Wall-Mounted 38ZCSENCO2
CQ, Sensor
€O, for DCY | ga705ENCORT
Control using a and & | CRCBDIOX005A00T
Duct-Mounted 33ZCASPCO2*
CQ, Sensor

*CRENTDIF004A00 and CRTEMPSNO02A00 accessories are used on
many different base units. As such, these kits may contain parts that
will ot be needed for installation.

1+33ZCSENCO2 is an accessory CO, sensot.

~*337CASPCO2 is an accessory aspirator box required for duct-
mounted applications.

++CRCBDIOX005A00 is an accessory that contains both 33ZCSENCO2
and 33ZCASPCO2 accessories.

Outdoor Dry Bulb Changeover — The standard controller is
shipped from the factory configured for outdoor dry bulb
changeover control. The outdoor air and supply air temperature
sensors are included as standard. For this control mode, the out-
door temperature is compared to an adjustable set point selected
on the conirol. If the outdoor-air temperature is above the set
point, the EconoMi$er IV will adjust the outdoor-air dampers to
minimum position. If the outdoor-air temperature is below the
set point, the position of the outdoor-air dampers will be con-
trolled to provide free cooling using outdoor air. When in this
mode, the LED next to the free cooling set point potentiometer
will be on. The changeover temperature set point is controlled
by the free cooling set point potentiometer located on the con-
trol. See Fig. 38. The scale on the potentiometer is A, B, C, and
D. See Fig. 39 for the corresponding temperature changeover
values.

Differential Dry Bulb Control — For differential dry bulb
control the standard outdoor dry bulb sensor is used in conjunc-
tion with an additional accessory dry bulb sensor (part number
CRTEMPSNO02A00). The accessory sensor must be mounted
in the return airstream. See Fig. 40. Wiring is provided in the
EconoMi$er IV wiring harness. See Fig. 32.

In this mode of operation, the outdoor-air temperature is
compared to the retum-air temperature and the lower tempera-
tre air stream is used for cooling. When using this mode of
changeover control, tum the enthalpy setpoint potentiometer
fully clockwise to the D setting. See Fig. 38.
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Outdoor Enthalpy Changeover — For enthalpy control, ac-
cessory enthalpy sensor (part number HHS7ACO78) is re-
quired. Replace the standard outdoor dry bulb temperature sen-
sor with the accessory enthalpy sensor in the same mounting
location. See Fig. 25. When the outdoor air enthalpy rises
above the outdoor enthalpy changeover set point, the outdoor-
air damper moves to its minimum position. The outdoor
enthalpy changeover set point is set with the outdoor enthalpy
set point potentiometer on the EconoMi$er IV controller. The
set points are A, B, C, and D. See Fig. 41. The factory-installed
620-ohm jumper must be in place across terminals SR and SR+
on the EconoMi$er IV controller. See Fig. 25 and 42,

Differential Enthalpy Control — For differential enthalpy
control, the EconoMi$er IV controller uses two enthalpy sen-
sors (HH57ACO78 and CRENTDIF004A00), one in the out-
side air and one in the return air duct, The EconoMi$er IV
controller compares the outdoor air enthalpy to the return air
enthalpy to determine EconoMi$er IV use. The controller
selects the lower enthalpy air (retumn or outdoor) for cooling.
For example, when the outdoor air has a lower enthalpy than
the return air, the EconoMi$er IV opens to bring in outdoor air
for free cooling.

Replace the standard ouiside air dry bulb temperature sen-
sor with the accessory enthalpy sensor in the same mounting
location. See Fig, 25. Mount the return air enthalpy sensor in
the return air duct. See Fig. 40. Wiring is provided in the
EconoMi$er IV wiring harness. See Fig. 32. The outdoor en-
thalpy changeover set point is set with the outdoor enthalpy set
point potentiometer on the EconoMi$er IV controller. When
using this mode of changeover contiol, turn the enthalpy set-
point potentiometer fully clockwise fo the D setting.

Indoor Air Quality (JAQ) Sensor Input — The IAQ input

can be used for demand control ventilation control based on the
level of CO, measured in the space or return air duct,

Mount the accessory IAQ sensor according to manufacturer
specifications. The IAQ sensor should be wired to the AQ and
AQI terminals of the controller. Adjust the DCV potentiome-
ters to correspond to the DCV voltage ontput of the indoor air
quality sensor at the user-determined set point. See Fig. 43,

If a separate field-supplied transformer is used to power the
IAQ sensor. the sensor must not be grounded or the
EconoMi$er IV control board will be damaged.
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Exhaugt Set Point Adjustment — The exhaust set point will
determine when the exhaust fan runs based on damper position
(if accessory power exhaust is installed). The set point is modi-
fied with the Exhaust Fan Set Point (EXH SET) potentiometer.
See Fig. 38. The set point represents the damper position above
which the exhaust fans will be turned on. When there is a call
for exhaust, the EconoMi$er IV controller provides a 45 £ 15
second delay before exhaust fan activation to allow the damp-
ers to open. This delay allows the damper to reach the appro-
priate position to avoid unnecessary fan overload.

Minimum Position Control — There is a minimum damper
position potentiometer on the EconoMi$er IV controller. See
Fig. 38. The minimum damper position maintains the mini-
mum airflow into the building during the occupied period.

When using demand ventilation, the minimum damper po-
sition represents the minimum ventilation position for VOC
(volatile organic compound) ventilation requirements. The
maximum demand ventilation position is used for fully occu-
pied ventilation.

When demand ventilation control is not being used, the
minimum position potentiometer should be used to set the oc-
cupied ventilation position. The maximum demand ventilation
position should be turned fully clockwise,

Adjust the minimum position potentiometer to allow the
minimum amount of outdoor air, as required by local codes, to
enter the building, Make minimum position adjustments with
at least 10 F temperature difference between the outdoor and
return-air temperatures. '

To determine the minimum position seiting, perform the
following procedure:

1. Calculate the appropriate mixed air temperature using the
following formula:

OA
Tox —pp) +(TRx

T = Outdoor-Air Temperature

OA = Percent of Outdoor Air

Ty = Retum-Air Temperature

RA =Percent of Return Air

Twm = Mixed-Air Temperature
As an example, if local codes require 10% outdoor air
during occupied conditions, outdoor-air temperature is
60 F, and return-air temperature is 75 F
(60x.10)+ (75x.90)=T73.5F

2. Disconnect the supply air sensor from terminals T and
TFl.

3. Ensure that the factory-installed jumper is in place across
terminals P and P1. If remote damper positioning is being
used, make sure that the terminals are wired according to
Fig. 32 and that the minimum position potentiometer is
turned fully clockwise.

4. Connect 24 vac across terminals TR and TR1.

5. Carefully adjust the minimum position potentiometer
until the measured supply air temperature matches the
calculated value.

6. Reconnect the supply-air sensor to terminals T and T'1.
emote control of the EconoMi$er IV damper is desirable

when requiring additional temporary ventilation. If a
field-supplied remote potentiometer (Honeywell part number
S963B1128) is wired to the EconoMi$er IV controller, the
minimum position of the damper can be controlied from a re-
mote location.

To control the minimum damper position remotely, remove
the factory-installed jumper on the P and P1 terminals on the
EconoMi$er IV controller. Wire the field-supplied potentiome-
ter to the P and P1 terminals on the EconoMi$er IV controller.
See Fig. 42.

RA .
100 = M

Damper Movement — Damper movement from full open fo
full closed (or vice versa) takes 2!/, minutes.

Thermostats — The EconoMi$er IV control works with con-
ventional thermostats that have a Y1 (cool stage 1), Y2 (cool
stage 2), W1 (heat stage 1), W2 (heat stage 2), and G (fan). The
EconoMi$er IV control does not support space temperature
sensors. Connections are made at the thermostat terminal con-
nection board located in the main control box.

Occupancy Control — The factory default configuration for
the EconoMiS$er IV control is occupied mode. Occupied status
is provided by the black jumper from terminal TR fo terminal
N. When unoccupied mode is desired, install a field-supplied
timeclock function in place of the jumper between TR and N.
See Fig. 32. When the timeclock contacts are closed, the
EconoMi$er IV control will be in occupied mode. When the
timeclock contacts are open (removing the 24-v signal from
terminal N), the EconoMi$er ¥V will be in unoccupied mode.

Demand Controlled Ventilation (DCV) — When using the

EconoMi$er IV for demand controlled ventilation, there are
some equipment selection criteria which should be considered.
When selecting the heat capacity and cool capacity of the
equipment, the maximum ventilation rate must be evaluated for
design conditions. The maximum damper position must be cal-
culated to provide the desired fresh air.

Typically the maximum ventilation rate will be about 5 to
10% more than the typical cfin required per person, using nor-
mal outside air design criteria.

A proportional anticipatory strategy should be taken with
the following conditions: a zone with a large area, varied occu-
pancy, and equipment that cannot exceed the required ventila-
tion rate at design conditions. Exceeding the required ventila-
tion rate means the equipment can condition air at a maximum
ventilation rate that is greater than the required ventilation rate
for maximum occupancy. A proportional-anticipatory strategy
will cause the fresh air supplied to increase as the room CO,
level increases even though the CO, set point has not been
reached. By the time the CO, level reaches the set point, the
damper will be at maximum ventilation and should maintain
the set point.

In order to have the CO, sensor control the economizer
damper in this manner, first determine the damper voltage out-
put for minimum or base ventilation. Base ventilation is the
ventilation required to remove contaminants during unoccu-
pied periods. The following equation may be used to determine
the percent of outside-air entering the building for a given
damper position. For best results there should be at least a
10 degree difference in outside and return-air temperatures.

0A RA
top) + (TR 15570 = T

To = Outdoor-Air Temperature
OA = Percent of Outdoor Air
Tg = Retum-Air Temperature
RA =Percent of Return Air
Ty = Mixed-Air Temperature
Once base ventilation has been determined, set the mini-
mum damper position potentiometer fo the correct position.

The same equation can be used to determine the occupied or
maximum ventilation rate to the building. For example, an out-
put of 3.6 volts to the actuator provides a base ventilation rate
of 5% and an output of 6.7 volts provides the maximum venti-
lation rate of 20% (or base plus 15 cfin per person). Use Fig. 43
to determine the maximum setting of the CO, sensor. For ex-
ample, a 1100 ppm set point relates to a 15 cfm per person de-
sign. Use the 1100 ppm curve on Fig. 43 to find the point when
the CO, sensor output will be 6.7 velts. Line up the point on the
graph with the left side of the chart to determine that the range
configuration for the CO, sensor should be 1800 ppm. The

(TO X
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EconoMi$er IV controller will output the 6.7 volts from the
CO, sensor (o the actuator when the CO, concentration in the
space is at 1100 ppm. The DCV set point may be left at 2 volts
since the CO, sensor voltage will be ignored by the
EconoMi$er IV controller until it rises above the 3.6 volt set-
ting of the minimum position potentiometer.

Once the fully occupied damper position has been deter-

mined, set the maximum damper demand control ventilation
potentiometer to this position. Do not set to the maximum posi-
tion as this can result in over-ventilation to the space and poten-
tial high-humidity levels.
CO, Sensor Configuration — The CO, sensor has preset
standard voltage settings that can be selected anytime after the
sensor is powered up. See Table 6.

Use setting 1 or 2 for Carrier equipment. See Table 6.

1. Press Clear and Mode buttons. Hold at least 5 seconds
until the sensor enters the Edit mode,

2. Press Mode twice. The STDSET Menu will appear.

3. Use the Up/Down button to select the preset number. See
Table 6.

4. Press Enter to lock in the selection.

5. Press Mode to exit and resume normal operation,

The custom settings of the CO, sensor can be changed any-
time after the sensor is energized. Follow the steps below to
change the non-standard settings:

1. Press Clear and Mode buttons. Hold at least 5 seconds
until the sensor enters the Edit mode.

2. Press Mode twice. The STDSET Menu will appear.

3. Use the Up/Down button to toggle to the NONSTD menu
and press Enter.

4. Use the Up/Down button to toggle through each of the
nine variables, starting with Altitude, until the desired set-
ting is reached.

5. Press Mode to move through the variables.

6. Press Enter to lock in the selection, then press Mode to
continue to the next variable.

Dehumidification of Fresh Air with DCV Control — Infor-
mation from ASHRAE indicates that the largest humidity load
on any zone is the fresh air introduced. For some applications,
a device such as a 62AQ energy recovery unit is added to re-
duce the moisture content of the fresh air being brought into the
building when the enthalpy is high. In most cases, the normal
heating and cooling processes are more than adequate to re-
move the humidity loads for most commercial applications.

If normal rooftop heating and cooling operation is not ade-
quate for the outdoor humidity level, an energy recovery unit
and/or a dehumidification option should be considered.

Step 9 — Adjust Evaporator-Fan Speed — Ad-
just evaporator-fan speed to meet jobsite conditions. Tables 7A
and 7B show fan rpm at motor pulley settings for standard and
alternate motors. See Table 8 and Fig. 44 for accessory and op-
tion static pressure drops. See Tables 9A and 9B for evaporator
fan motor performance. Refer to Tables 10-23 to determine fan
speed seitings. Fan motor pulleys are factory set for speed
shown in Table 1.

NOTE: Before adjusting fan speed, make sure the new fan
speed will provide an acceptable air temperature rise range on
heating as shown in Table 1.

To change fan speed:

1. Shut off unit power supply.

2. Loosen belt by loosening fan motor mounting nuts. See
Fig. 45 and 46.

3. Loosen movable pulley flange setscrew (see Fig. 47).

4. Screw movable flange toward fixed flange to increase fan
speed and away from fixed flange to decrease fan speed.
Increasing fan speed increases load on motor. Do not ex-
ceed maximum speed specified in Table 1.

5. Set movable flange at nearest keyway of pulley hub and
tighten setscrew. (See Table 1 for speed change for each
full turn of pulley flange.)

To align fan and motor pulleys:

1. Loosen fan pulley setscrews.

2. Slide fan pulley along fan shaft.

3. Make angular alignment by loosening motor from
mounting plate.

To adjust belt tension:

1. Loosen fan motor mounting nuts.

2. Size 008 — Slide motor mounting plate away from fan
scroll for proper belt tension (/5-in. deflection with one
finger) and tighten mounting nuts (see Fig. 45).

Sizes 009-014 — Slide motor mounting plate downward
to tighten belt tension. Secure motor mounting plate nuts.
See Fig. 46.

3. Adjust bolt and nut on mounting plate to secure motor in

fixed position.

Table 6 — CO, Sensor Standard Setlings

VENTILATION | analog CO, OPTIONAL RELAY
SETTING EQUIPMENT QUTPUT RATE OUTPUT | CONTROL RANGE | RELAY SETPOINT HYSTERESIS
{cfm/Person) (ppm) {ppm) : (ppm}

. c-10V

1 Proportional Any 4-20 MA 0-2000 1000 50
interface w/Standard ; 2-10V

2 Building Control System Proportional Any 7:20 mA 0-2000 1000 50

. 0-10V ]

3 Exponential Any 4-90 mA 0-2000 1100 50
. 0-10V

4 Proportional 15 490 mA 0-1100 1100 50

5 Proportional 20 S, 0- 900 900 50
Economizer 010V

6 Exponential 15 4-20 MA 0-1100 1100 50
. 0-10V

7 Exponential 20 4-20 mA 0- 900 900 50
B 0-10V

8 Health & Safety Proportional — 4-20 mA 0-9999 5000 500
Parking/Air Intakes/ : 0-10V

9 Loading Docks Proportional - 4-20 MA 0-2000 700 50

LEGEND
ppm — Parts Per Million
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Table 7A — Fan Rpm at Motor Pulley Setting (Standard Motor)*

NIT 48HJ MOTOR PULLEY TURNS OPEN
v 0 1y 1 11/, 2 21/, 3 3, 4 41, 5 51/, 6
008,009 1085 1060 1035 1010 985 960 935 910 890 865 840 — —
012 1080 1060 1035 1015 990 970 950 925 905 880 860 — —
014 1180 1112 1087 1062 1037 1212 987 962 937 912 887 862 830
*Approximate fan rpm shown.
Table 7B — Fan Rpm at Motor Pulley Setling (High-Static Motor)*
MOTOR PULLEY TURNS OPEN
UNIT 48HJ 0 7, 1 i, T 2 | of, 32 | a1, | 4 | 47, | 5 57, | 6
008 1080 1025 1007 988 970 952 933 915 897 878 860 — —
009 1080 1025 1007 9088 970 952 933 915 897 878 860 — —
012 1130 1112 1087 1062 1037 1212 987 962 937 912 887 962 830
*Approximate fan rpm shown.
Table 8 — Accessory/FIOP EconoMi$er IV and EconoMi$er2 Static Pressure* (in. wg)
CFM
COoM E
PONENT 2250 | 2500 | 2750 | 3000 | 3250 | 3500 | 3750 | 4000 | 4250 | 4500 | 4750 | 5000 | 5250 | 6250
Vertical EconoMi$er IV and EconoMi$er2 0.06 {0.075] 0.09 [0.115] 0.13 1 0.15 | 0.17 {0.195] 0.22 | 0.25 [0.285]0.325] 0.36 | —
Horizontal EconoMi$er IV and EconoMi$er2 — | 0.1 10.125] 0.15 | 0.18 | 0.21 | 0.25 |[0.275} 0.3 | 0.34 |0388] — | — | —

LEGEND

FIOP — Factory-Instailed Option

*The static pressure must be added fo exiernal static pressure. The
sum and the evaporator entering-air cim should be used in con-
junction with the Fan Performance tables to determine indoor
blower rpm and watts.

Table 9A — Evaporator-Fan Motor Performance — Standard Motor

25k PHASE CONTINUOUS BHP* OPERATING WATTS* UNIT VOLTAGE AU DRAW
208/230 8.6
008,009 Three 2.90 2615 460 3.9
575 3.9
208/230 12.2
012 Three 3.70 3775 460 5.5
575 55
208/230 17.3
014 Three 5.25 4400 460 8.5
575 8.5
LEGEND
Bhp — Brake Horsepower
*Extensive motor and electrical testing on these units ensures that the full horsepower and watts range of
the motors can be utilized with confidence. Using the fan motors up 1o the ratings shown in this table will
not result in nuisance tripping or premature motor failure. Unit warranty will not be affected,
Table 9B — Evaporator-Fan Motor Performance — High-Static Motors
i PHAGE CONTINGOUS BHP* OPERATING WATTS* UNIT VOLTAGE AMP DRAW
208/230 12.2
008,009 Three 4,20 3775 460 5.5
575 5.5
208/230 17.3
012 Three 5.25 4400 460 8.5
575 8.5
LEGEND

Bhp — Braks Hotsepower

"Extensive motor and electrical testing on these unlts ensures that the full horsepower and watts range of
the motors can be ulilized with confidence. Using the fan motors up fo the ratings shown in this table wilt
not result in nuisance tripping or premature motor failure. Unit warranty will not be affected.
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Table 10 — Fan Performance 48HJ008 — Vertical Discharge Units; Standard Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)

A'{ghgw 0.2 0.4 0.6 0.8 1.0
Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp Watis | Rpm | Bhp | Watls
2250 513 | 0.54 505 595 | 0.76 713 665 | 1.01 940 728 | 1.27 | 1187 786 | 1.56 | 1453
2300 521 0.57 531 601 0.79 741 671 1.04 972 734 | 1.31 1222 791 1.60 | 1489
2400 535 | 0.63 584 615 | 0.86 802 684 | 1.11 1038 745 | 1.39 | 1293 802 | 1.68 | 1566
2500 551 0.69 642 628 | 0.93 866 696 | 1.16 | 1109 757 | 1.47 | 1369 813 | 1.77 | 1647
2550 558 | 0.72 673 635 | 0.97 900 702 | 123 | 1146 763 | 1.51 1409 818 | 1.81 1689
2600 566 | 0.76 705 642 | 1.00 935 709 | 1.27 | 1183 769 | 1.55 | 1450 824 | 1.86 | 1732
2700 582 | 0.83 771 656 | 1.08 | 1008 721 1.35 | 1263 781 1.65 | 1535 835 | 1.95 | 1823
2800 597 | 0.90 842 670 | 116 | 1086 734 | 1.44 | 1347 793 | 1.74 | 1625 847 | 2.06 1917
2000 613 | 0.98 918 684 | 1.25 | 1169 748 | 1.54 | 1436 805 | 1.84 | 1720 859 | 2.16 | 2019
3000 620 | 1.07 999 609 | 1.35 | 1256 761 1.64 | 1530 818 | 1.85 | 1820 871 228 | 2125
3100 645 | 1.16 1085 713 | 1.45 | 1349 775 | 1.75 | 1630 831 206 | 1925 883 | 240 | 2235
3200 662 | 1.26 | 1176 728 | 1.55 | 1448 788 | 1.86 | 1734 844 | 218 | 2036 895 | 2,52 | 2352
3300 678 | 1.36 1272 743 | 1.66 | 1551 802 | 1.98 | 1845 857 | 2.31 2152 908 | 2.65 | 2475
3400 694 | 1.47 | 1374 758 | 1.78 | 1660 816 | 2.10 | 1961 870 | 244 | 2275 920 | 2798 | 2603
3500 71 1.59 1482 773 | 1.80 | 1775 831 2.23 | 2082 884 | 2.58 | 2402 — — —
3600 727 | 1.1 1596 789 | 2.03 | 1896 845 | 2.37 | 2210 897 | 2.72 | 2637 — — —
3700 744 | 1.84 | 1716 804 | 217 | 2023 860 | 2.51 2343 911 2.87 | 2677 —_ — —
3750 752 1.91 1778 812 | 2.24 | 2089 867 | 2.68 | 2413 — — — — — —

EXTERNAL STATIC PRESSURE (in. wg)

A'(Fé;hf)’w 1.2 14 16 18 2.0
Rpm | Bhp | Walts | Rpm | Bhp Watts Rpm Bhp Watis Rpm | Bhp Watts Rpm Bhp | Watis
2250 839 1.86 1735 889 2.18 2032 935 2.52 2345 980 2.87 2673 — — —
2300 844 1.90 1773 893 2.22 2073 246 2.56 2389 —_— — — — — —
2400 854 1.99 1855 903 2.32 2159 950 2.66 2478 — —_ - — — —
2500 865 2.08 1940 913 2.41 2249 959 2.76 2573 — —_ — — — —
2550 870 | 213 | 1985 918 | 2.46 | 2206 964 | 2.81 2622 — — — — — —
2600 875 | 218 | 2031 923 | 2.51 2344 969 | 2.87 | 2673 —_ — — — — —_
2700 886 | 228 | 2128 934 | 2.62 | 2445 — — — — — — — _ —
2800 897 2.38 2227 944 2.73 2550 —_ —_ — — — — — — —
2900 908 | 250 | 2333 955 | 2.85 | 2661 — —_ — —_ — — — —_ —
3000 920 | 2.62 | 2443 — — — —_ — — — — — — — _
3100 931 2.75 2560 — — — — — — — — — — — —
3200 943 1 288 | 2682 — — — — —_ — — — — _ — —_—
3300 — — — — — — — — — — — — — — —
3400 — — — — — — — — — — — — — — -
3500 — — — —_ — — - — — — — — — —_— —
3600 — — — — — — — — — —_ — — — — —
3700 — — — —_ — —_ — —_ — — — — — — —_
3750 — — — — — — — — — — — — — — —
LEGEND NOTES:
_ 1. Boldface indicates field-supplied drive Is required.
i Brake Horsepawer Input to Fan 2, Maximum continuous bhp igpz.eo. 4

Watts — Input Watts to M
& nput Watts 1o Motor 3. See page 41 for General Fan Performance Notes.

*Motor drive range: 840 to 1085 rpm. All other rpms require field-
supplied drive.
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Table 11 — Fan Performance 48HJ008 — Vertical Discharge Units; High-Static Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)

Al?c'?;'n?w 0.2 04 0.6 0.8 1.0

Rpm | Bhp Watts Rpm | Bhp | Watis Rpm | Bhp | Watls Rpm | Bhp Watts Rpm | Bhp | Watlts
2250 513 | 0.54 505 595 | 0.76 713 665 1.01 940 728 | 1.27 1187 786 | 1.56 1453
2300 521 0.57 531 601 0.79 741 671 1.04 972 734 | 131 1222 791 1.60 1489
2400 535 | 0.63 584 615 | 0.86 802 684 | 1.11 1038 745 | 1.39 1293 802 | 1.68 | 1566
2500 551 0.69 642 628 | 0.83 866 696 1.19 1109 757 | 1.47 1369 813 | 1.77 | 1647
2550 558 | 0.72 673 635 | 0.97 900 702 | 1.23 | 1146 763 | 1.51 1409 818 | 1.81 1689
2600 566 | 0.76 705 642 | 1.00 935 709 1.27 1183 769 | 1.55 14590 824 | 186 | 1732
2700 582 | 0.83 771 656 | 1.08 | 1008 721 1.35 | 1263 781 1.65 1535 835 | 1.95 | 1823
2800 597 | 0.90 842 670 1.16 | 1086 734 | 1.44 1347 793 | 1.74 1625 847 | 206 | 1917
2900 613 | 0.98 918 684 | 1.25 1169 748 1.54 1436 805 | 1.84 1720 859 | 216 | 2019
3000 628 | 1.07 999 699 1.35 1256 761 1.64 1530 818 | 1.95 1820 871 2.28 2125
3100 645 | 1.16 1085 713 1.45 1349 775 1.75 1630 831 2.06 19256 883 | 240 | 2235
3200 662 | 1.26 1176 728 1.55 1448 788 1.86 1734 844 | 218 | 2036 895 | 252 | 2352
3300 678 | 1.36 1272 743 1.66 1551 802 1.98 | 1845 857 | 2.31 2152 908 | 2.65 | 2475
3400 694 | 1.47 1374 758 1.78 1660 816 | 2.10 1961 870 | 244 | 2275 920 | 279 | 2603
3500 71 1.59 1482 773 190 | 1775 831 2.23 | 2082 884 | 2.58 2402 933 | 2.93 | 2737
3600 727 | 1.1 1596 789 | 2.08 1896 845 | 2.37 | 2210 897 | 2.72 | 2537 946 | 3.09 | 2877
3700 744 | 1.84 1716 804 | 2.17 | 2023 860 | 2.51 2343 911 287 | 2677 959 | 3.24 | 3023
3750 752 | 191 1778 812 | 2.24 | 2089 867 | 259 | 2413 918 | 2.95 2750 966 | 3.32 3100

EXTERNAL STATIC PRESSURE (in. wg)

A'?éhgw 1.2 14 16 18 2.0

Rpm | Bhp Watls Rpm | Bhp | Watts Rpm | Bhp | Watts Rpm | Bhp Watts | Rbm | Bhp | Walts
2250 839 | 1.86 1735 889 { 2.18 2032 935 | 2.52 | 2345 980 | 2.87 2673 | 1022 | 3.28 3015
2300 844 | 1.90 1773 893 | 2.22 2073 940 | 2.56 | 2389 984 | 2.91 2718 1027 | 3.28 3062
2400 854 | 1.99 1855 903 | 2.32 2159 950 | 2.66 2478 993 | 3.02 2812 1035 | 3.3¢ 3159
2500 865 | 2.08 1940 913 | 2.41 2249 959 | 2.76 | 2573 1003 | 3.12 2911 1044 | 3.50 | 3261
2550 870 | 2.18 1985 918 | 2.46 2296 964 | 2.81 2622 1008 | 3.18 2962 1049 | 3.55 3315
2600 875 | 2.18 2031 923 | 2.51 2344 269 | 2.87 | 2673 1012 | 3.28 3014 | 1054 | 3.61 3370
2700 886 | 2.28 2126 934 | 2.62 2445 979 | 2.98 2777 1022 | 3.35 3123 1083 | 3.74 3483
2800 897 | 2.39 2227 944 | 2.73 2550 989 | 3.10 | 2888 1032 | 3.47 3238 1073 | 3.86 3601
2000 908 | 2.50 2333 955 | 2.85 2661 1000 | 3.22 3003 1042 | 3.60 3358 1083 { 4.00 3725
3000 920 | 2.62 2443 966 | 2.98 2777 1010 | 3.35 3123 1062 | 3.74 3484 | 1093 | 4.14 | 3856
3100 931 | 2.75 2580 977 | 3.1 2899 1021 | 3.49 3250 1063 | 3.88 3615 — — —
3200 943 | 2.88 2682 989 | 3.25 3026 1032 | 3.63 | 3383 1074 | 4.02 3752 — — —_
3300 955 | 3.01 2810 1000 | 3.39 3159 1043 | 3.78 3521 1084 | 4.18 3896 — — —
3400 967 | 3.16 2945 1012 | 3.54 3299 1055 | 3.88 3667 — — — — — —
3500 980 | 3.31 3084 1024 | 3.69 3445 1066 | 4.09 3817 — — — — — —
3600 992 | 3.46 3230 1036 | 3.86 3598 — — — — — — — - —
3700 1005 | 3.63 3383 1048 | 4.03 3755 — — — — — — — — —
3750 1011 | 3.71 3462 1054 | 4.11 3836 — — — — — — —_— - —

LEGEND NOTES:

Bhp — Brake H ower | E 1. Boldface indicates field-supplied drive Is required.
P ake Horsepawer Input fo Fan 2. Maximum continuous bhp is 4.20,

tis —
Watts Input Watts fo Motor 3. See page 41 for General Fan Performance Notes.

*Motor drive range: 860 to 1080 rpm. Ail other rpms require field-
supplied drive.
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Table 12 — Fan Performance 48HJ009 — Vertical Discharge Units; Standard Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)

A'(‘E'ﬁgw 0.2 0.4 0.6 0.8 1.0
Rpm | Bhp | Watts | Rom | Bhp | Watts | Rom [ Bhp | Watts | Rpm | Bhp | Watts | Rpm Bhp | Walls
2500 541 0.50 467 624 | 0.66 614 701 | 0.83 771 771 | 1.00 936 837 | 1.19 | 1109
2600 556 | 0.55 513 637 | 0.71 665 711 | 0.89 827 781 1.07 996 845 | 1.26 1173
2700 571 0.60 562 650 | 0.77 720 722 | 0.95 885 790 | 1.14 | 1059 854 | 1.33 | 1241
2800 586 | 0.66 615 663 | 0.83 777 734 | 1.02 948 800 | 1.21 1126 863 | 1.41 1312
2000 601 0.72 672 676 | 0.90 839 745 { 1.09 | 1014 811 128 | 1197 872 | 1.49 | 1387
3000 616 | 0.79 732 689 | 0.97 804. | 757 | 1.16 | 1083 821 136 | 1271 882 | 1.57 | 1485
3100 632 | 0.85 796 703 | 1.04 972 769 | 1.24 | 1157 832 | 145 | 1349 892 | 1.66 | 1548
3200 648 | 0.93 864 77 | 112 | 1045 782 | 1.32 | 1235 843 | 153 | 14831 902 | 1.75 | 1635
3300 663 | 1.00 936 731 | 1.20 | 1122 795 | 1.41 1316 855 | 1.63 | 1517 912 | 1.85 | 1725
3400 679 | 1.09 | 1012 745 | 120 | 1203 808 | 1.50 | 1402 867 | 1.72 | 1608 923 | 1.95 | 1820
3500 695 | 1.17 | 1092 760 | 1.38 | 1288 821 | 1.60 | 1492 879 | 1.83 { 1703 934 | 2.06 1920
3600 711 1.26 1177 774 1.48 1379 834 1.70 1587 891 1.83 1802 945 | 2.17 2024
3700 728 | 1.36 | 1266 789 | 1.58 | 1473 848 | 1.81 1686 904 | 2.04 | 1906 957 | 229 | 2132
3800 744 | 1.46 | 1361 804 | 1.69 | 1572 861 1.92 | 1790 916 | 2.16 | 2015 969 | 241 | 2246
3900 760 | 1.57 | 1460 819 | 1.80 | 1676 875 | 2.04 | 1899 920 | 228 | 2128 981 | 2.53 | 2884
4000 777 | 1.68 | 1563 834 | 1.91 | 1785 889 | 2.16 | 2012 942 | 2.41 2247 993 | 2.67 | 2487
4100 793 1.79 1672 850 2.04 1899 904 2.29 2132 856 2.54 2371 1006 | 2.80 2615

4200 810 1.92 1786 865 2.16 2018 918 2.42 2255 969 2.68 2499 —_ — —_

4300 826 2.04 1906 880 2.30 2142 932 2.56 2385 983 2.82 2633 — — —

EXTERNAL STATIC PRESSURE (in. wg)

A'Fcﬁ;‘)’w 1.2 1.4 1.6 1.8 2.0

Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp { Watts | Rpm | Bhp | Walls
2500 900 | 1.38 1289 959 | 1.568 1476 1015 | 1.79 1669 1069 | 2.00 1868 1121 | 2.22 2073
2600 907 | 146 1357 965 | 1.66 1548 1021 | 1.87 1745 1074 | 2.09 1948 1125 | 2.31 2158
2700 914 | 1.53 1429 972 | 1.74 1624 1027 | 1.96 1825 1079 | 2.18 2032 1130 | 241 2245
2800 922 | 1.61 1505 979 | 1.83 1704 1033 | 2.05 1909 1085 | 2.27 2120 1135 | 2.51 2337
2900 931 { 1.70 1584 986 | 1.92 1787 1040 | 2.14 1996 1091 | 2.37 221 1141 | 2.61 2432
3000 939 | 1.79 1667 994 | 2.01 1874 1047 | 2.24 2087 1008 | 2.47 | 2307 1147 | 2.71 2532
3100 948 | 1.88 1753 1002 | 2.11 1965 10584 | 2.34 2183 1105 | 2.58 2406 1153 | 2.83 2635
3200 957 | 1.98 | 1844 | 1011 | 2.21 | 2060 | 1062 | 2.45 | 2283 | 1112 | 2,690 | 2510 — —_ —
3300 967 | 2.08 1939 1020 | 2.32 2160 1070 | 2.66 2386 1119 | 2.81 2618 — — —
3400 977 | 2.19 2039 1029 | 2.43 2264 1079 | 2.67 2494 —_ —_ —_ —_ — —
3500 987 | 2.30 2143 1038 | 2.54 2372 1088 | 2.80 2607 —_ —_— —_ — — —_
3600 998 | 2.41 2251 1048 | 2.66 2485 — — — —_ —_— — — — —
3700 1008 | 2.54 | 2384 | 1058 | 2.79 | 2602 — — — — — — — — —
3800 1019 | 2.66 | 2482 — — — — — — — — — — — —
3900 1031 | 279 | 2605 | — — —_ — — — —_ — — — _ —
4000 — — — — — — — — — — — — — — —
4100 — — — — —_ — — — — — — — — — —
4200 - —_ — — — — — — — — — —_ — — —
4300 — — — — — — — — — — — — — — —

LEGEND NOTES:
Bhp - Brake Horsepower Input to Fan 1. Boldface indicates field-supplied drive is required.
2, Maximum continuous bhp is 2.90.

Watts — Input Waits to Motor

*Motor drive range: 840 to 1085 rpm. All other rpms require field-
supplied drive.

3. See page 41 for General Fan Performance Notes.
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Table 13 — Fan Performance 48HJ009 — Vertical Discharge Units; High-Static Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)

AI?&;O)W 0.2 0.4 0.6 0.8 1.0

Rpm | Bhp Watts Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm [ Bhp Watts | Rpm | Bhp Watlts
2500 541 0.50 467 624 0.66 614 701 0.83 771 771 1.00 936 837 { 1.19 1109
2600 556 | 0.55 513 637 0.71 665 711 0.89 827 781 1.07 996 845 | 1.26 1173
2700 571 0.60 562 650 0.77 720 722 | 0.95 885 790 | 1.14 1059 854 | 1.33 1241
2800 586 | 0.66 615 663 | 0.83 777 734 1.02 9438 800 | 1.21 1126 863 | 1.41 1312
2900 601 0.72 872 676 | 0.90 839 745 1.09 1014 811 1.28 1197 872 | 1.48 1387
3000 616 | 0.79 732 689 | 0.97 804 757 1.16 1083 821 1.36 1271 882 | 1.57 1465
3100 632 | 0.85 796 703 1.04 972 769 1.24 1157 832 | 1.45 1349 892 | 1.66 1548
3200 648 | 0.93 864 717 1.12 1045 782 1.32 1235 843 1.53 1431 202 { 1.75 1635
3300 663 1.00 936 731 1.20 1122 795 1.41 1316 855 | 1.63 1517 912 | 1.85 1725
3400 679 1.09 1012 745 1.29 1203 808 | 1.50 1402 867 1.72 1608 923 | 1.95 1820
3500 695 1.17 1092 760 1.38 1288 821 1.60 1492 879 1.83 1703 934 | 2.06 1920
3600 711 1.26 1177 774 1.48 1379 834 | 1.70 1587 891 1.93 1802 945 | 2.17 2024
3700 728 1.36 1266 789 1.58 1473 848 1.81 1686 004 | 2.04 1906 957 | 2.29 2132
3800 744 1.46 1361 804 | 1.69 1572 861 1.92 1790 216 | 2.16 2015 969 | 2.41 2246
3800 760 | 1.57 1460 818 | 1.80 1676 875 | 2.04 1899 929 | 2.28 2128 981 | 2.58 2364
4000 777 | 1.68 1563 834 | 1.91 1785 889 | 2.16 | 2012 942 | 2.41 2247 993 | 2.67 2487
4100 793 1.79 1672 850 2.04 1899 804 | 229 | 2132 956 | 2.54 2371 1006 | 2.80 2615
4200 810 | 1.92 1786 865 | 2.16 2018 918 | 2.42 | 2255 969 | 2.68 2499 | 1018 | 2.95 2748
4300 826 | 2.04 1906 880 2.30 2142 932 | 2.56 | 2385 983 | 2.82 2633 | 1031 | 3.10 2888

EXTERNAL STATIC PRESSURE (in. wyg)

A'?};‘ﬂq‘)’w 1.2 14 1.6 1.8 2.0

Rpm | Bhp Watts | Rpm | Bhp | Watls Rpm | Bhp | Watts Rpm | Bhp Watts | Rpm | Bhp Watts
2500 900 | 1.38 1289 959 | 1.58 1476 10156 | 1.72 1669 1069 | 2.00 1868 1121 | 2.22 2073
2600 907 | 1.48 1357 965 | 1.66 1548 1021 | 1.87 1745 1074 | 2,09 1948 1125 { 2.31 2158
2700 914 | 163 | 1429 o72 | 1.74 | 1624 | 1027 | 196 | 18256 | 1079 | 2.18 | 2032 | 1130 | 2.4 2245
2800 922 | 1.61 1505 979 | 1.83 | 1704 | 1033 | 2.05 | 1909 | 1085 | 227 | 2120 | 1135 | 2.51 2337
2900 931 | 1.70 | 1584 086 | 1.92 | 1787 | 1040 | 2.14 | 1996 | 1091 | 2.37 | 2211 | 1141 | 2.61 2432
3000 93¢ | 1.79 | 1667 994 | 2.01 1874 | 1047 | 2.24 | 2087 | 1098 | 247 | 2307 | 1147 | 271 | 2532
3100 948 | 1.88 1753 1002 | 2.11 1965 1054 | 2.34 2183 1105 | 2.58 2406 1153 | 2.83 2635
3200 957 | 1.8 | 1844 | 1011 | 2.21 2060 | 1062 | 245 | 2283 | 1112 | 2,69 | 2510 | 1160 | 2.94 | 2743
3300 967 | 2.08 1939 1020 | 2.32 2160 1070 | 2.56 2386 1119 | 2.81 2618 1167 | 3.06 2855
3400 977 | 2,19 | 2089 | 1029 | 243 | 2064 | 1079 | 2.67 | 2494 | 1127 | 293 { 2730 | 1174 | 3.18 | 2971
3500 987 | 230 | 2143 | 1038 | 2.54 | 2372 | 1088 | 2.80 | 2607 | 1135 | 3.05 | 2847 | 1181 [ 3,32 | 3092
3600 998 | 2.41 2251 1048 | 2.66 | 2485 | 1097 | 2.92 | 2724 | 1144 | 3.18 | 2968 | 1183 | 3.45 | 3218
3700 1008 | 254 | 2364 | 1058 | 2,79 | 2602 | 1106 | 3.05 | 2846 | 1152 | 3.32 | 3094 | 1198 | 3.50 | 3348
3800 1019 | 266 | 2482 | 1068 | 2.92 | 2725 | 1116 | 3.19 | 2672 | 1162 | 3.46 | 3226 | 1206 | 3.74 | 3484
3900 1031 | 279 | 2605 | 1079 | 3.06 | 2852 | 1126 | 3.33 | 3104 | 1171 | 3.61 3362 | 1215 | 3.89 | 3624
4000 1042 | 293 | 2733 | 1080 | 3.20 | 2984 | 1136 | 3.48 | 3241 | 1180 | 3.76 | 3503 | 1224 | 4.04 | 3770
4100 1054 | 3.07 | 2866 | 1101 | 3.35 | 3122 | 1146 | 3.63 | 3383 | 1190 | 3.01 3649 | 1233 | 4.20 | 3921
4200 1066 | 3.22 | 3004 | 1112 | 3.50 | 3264 | 1157 | 3.79 | 3530 | 1200 | 4.08 | 3801 — — —
4300 1078 | 3.38 3148 1123 | 3.66 3413 1167 | 3.95 3683 — —_ —_ — — —

LEGEND NOTES:
Bhp — Brake Horsepower Input to Fan 1. Boldface indicates fleld-supplied drive Is required.
Watts — Input Watts to Motor 2. Maximum continuous bhp is 4.20.
3. See page 41 for General Fan Performance Notes.

*Motor drive range: 860 to 1080 rpm. All other rpms require field-
supplied drive.
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Table 14 — Fan Performance 48HJ012 — Vertical Discharge Units; Standard Motor (Belt Drive)*
EXTERNAL STATIC PRESSURE (in. wg)

Al(Fé;lf_n?W 0.2 0.4 0.6 0.8 1.0

Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rom | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watls
3000 816 | 0.79 732 689 | 0.97 904 757 | 116 | 1083 821 | 1.36 | 1271 882 | 167 1465
3100 632 | 0.85 796 703 | 1.04 972 769 | 1.24 | 1157 832 | 145 | 1349 892 | 1.66 1548
3200 648 | 0.93 864 717 | 112 ] 1045 782 | 1.32 | 1235 843 | 1.53 | 1431 902 | 1.76 1635
3300 663 | 1.00 936 731 1.20 | 1122 795 | 1.41 1316 855 | 1.63 { 1517 912 | 1.85 1725
3400 679 | 1.09 1012 745 | 1.20 | 1203 808 | 1.50 | 1402 867 | 1.72 1608 923 | 1.95 1820
3500 695 | 1.17 | 1092 760 | 1.38 | 1288 821 | 1.60 | 1492 879 | 1.83 | 1703 934 | 2.06 1920
3600 71 1.26 | 1177 774 | 1.48 | 1379 834 | 1.70 | 1587 891 | 1.93 1802 945 | 217 | 2024
3700 728 | 1.36 1266 789 | 1.58 | 1473 848 | 1.81 1686 904 | 2.04 1906 957 | 229 | 2132
3800 744 | 1.48 1361 804 | 1.69 | 1572 861 | 1.92 1790 916 | 2.16 | 2015 969 | 2.41 2246
3900 760 | 1.57 1460 819 | 1.80 | 1676 875 | 2.04 | 1899 929 | 228 | 2128 981 | 253 | 2364
4000 777 | 1.68 | 1563 834 | 1.91 1785 889 | 2.16 | 2012 942 | 2.41 2247 993 | 2.67 | 2487
4100 793 | 1.79 1672 850 | 2.04 | 1899 904 | 2.29 | 2132 956 | 2564 | 2371 1006 | 2.80 | 2615
4200 810 | 1.2 1786 865 | 2.16 | 2018 918 | 2.42 | 2255 969 | 2.68 | 2499 1018 | 295 | 2748
4300 826 | 2.04 1906 880 | 230 | 2142 932 | 2.56 | 2385 983 | 2.82 | 2633 1031 | 3.10 | 2888
4400 843 | 2.18 | 2031 896 | 2.44 | 2272 947 | 2.70 | 2520 996 { 297 | 2773 | 1044 | 3.25 | 3032
4500 860 | 2.32 | 2161 912 | 2.58 | 2408 g62 | 2.85 | 2660 | 1010 | 313 | 2918 | 1057 | 3.41 3182
4600 876 | 246 | 2297 927 | 2.73 | 2549 977 | 3.01 2807 | 1024 | 3.29 | 3070 | 1070 | 3.58 3338
4700 893 | 2.62 | 2439 943 | 2.89 | 2696 992 | 3.17 | 2958 | 1038 | 346 | 3226 — — —
4800 910 | 2.77 | 2587 956 | 3.06 | 2849 | 1007 | 8.34 | 3116 | 1053 | 3.63 | 3390 — —_ —
4900 927 | 294 | 2741 975 | 3.23 | 3008 | 1022 | 3.52 | 3280 — — — —_ —_— —_
5000 944 { 3.11 2901 991 3.40 | 3173 | 1037 | 3.70 | 3451 — — — — — —

EXTERNAL STATIC PRESSURE (in. wg)

A'E;‘-m‘;’w 12 1.4 16 1.8 2.0

Rpm | Bhp | Watts | Rpm | Bhp Watts | Rpom | Bhp Watts Rpm | Bhp Watts Rpm Bhp Watts
3000 939 | 1.79 | 1667 994 | 2.01 1874 | 1047 | 2.24 | 2087 | 1098 | 247 | 2307 | 1147 | 2.71 | 2532
3100 948 | 1.88 1753 | 1002 | 2.11 1965 | 1054 | 2.84 | 2183 | 1105 | 258 | 2406 | 1153 | 2.83 | 2635
3200 957 | 1.98 1844 | 1011 | 221 | 2060 | 1062 | 2.45 | 2283 | 1112 | 2,60 | 2510 | 1160 | 2.94 | 2743
3300 967 | 2.08 | 1939 | 1020 [ 2.32 | 2160 | 1070 | 2.56 | 2386 | 1119 | 2.81 2618 | 1167 | 3.06 | 2855
3400 977 1 2.19 | 2039 | 1029 | 243 | 2264 | 1079 | 2.67 | 2494 | 1127 | 293 | 2730 | 1174 | 319 | 2971
3500 987 | 2.30 | 2143 | 1038 | 2.54 | 2372 | 1088 | 2.80 | 2607 | 1135 | 3.05 | 2847 | 1181 | 3.32 | 3092
3600 998 | 2.41 2251 1048 | 2.66 | 2485 | 1097 | 2.92 | 2724 | 1144 | 318 | 2968 | 1180 | 3.45 | 3218
3700 1008 | 2.564 | 2364 | 1058 | 2.79 | 2602 | 1106 | 3.05 | 2846 | 1152 | 3.32 | 3094 | 1198 | 3.50 | 3348
3800 1019 | 266 | 2482 | 1068 | 2.92 | 2725 | 1116 | 3.19 | 2972 | 1162 | 3.46 | 3226 — — —
3900 1031 | 279 | 2605 | 1079 | 3.06 | 2852 | 1126 | 3.33 | 3104 | 1171 | 3.61 | 3362 — —
4000 1042 | 2.93 | 2733 | 1090 | 3.20 | 2984 | 1136 | 3.48 | 3241 — — — — — —
4100 1054 | 3.07 | 2866 | 1101 | 3.35 | 3122 | 1146 | 3.63 | 3383 — — — — — —
4200 1066 | 3.22 | 3004 | 1112 | 3.50 | 3264 — — — — — — — — —
4300 1078 | 3.38 | 3148 | 1123 | 3.66 | 3413 — — — — — — — — —
4400 1000 | 3.54 | 3297 — — — — — — — — — — — —
4500 1103 | 3.70 | 3451 — — — — — — —_— — — — — —
4600 — — — — — — — —_ — - — — — — —
4700 — — — — — — — — — — — — — — —
4800 — — — — — — — — — — — — — — —
4900 — —_ — — — — — —_ — — — — — — —_
5000 — — — — — — — — — — — — — — —_

LEGEND NOTES:
Bhp — Brake Horsepower Input to Fan 1. Boldface indicates field-supplied drive is required.
Watts — Input Watts to Motor 2, Maximum continuous bhp is 3.70.
3. See pagée 41 for General Fan Performance Notes.

“Motor drive range: 860 to 1080 rpm. All other rpms require field-
supplied drive.
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Table 15 — Fan Performance 48HJ012 — Vertical Discharge Uniis; High-Static Motor {Belt Drive)*
EXTERNAL STATIC PRESSURE (in. wg)

AI(R&IT;’C))W 0.2 04 0.6 0.8 1.0

Rpm | Bhp | Watts | Rpm | Bhp | Wails | Rpm | Bhp | Watts | Bpm | Bhp | Walts | Rpm | Bhp | Walts
3000 616 | 0.79 732 689 | 0.97 9204 757 | 1.16 1083 821 | 1.36 1271 882 | 1.57 | 1465
3100 632 | 0.85 796 703 | 1.04 972 769 | 1.24 | 1157 832 | 1.45 1349 892 | 1.66 1548
3200 648 | 0.93 864 77 | 112 1045 782 | 1.32 | 1235 843 | 1.58 1431 902 | 1.75 1635
3300 663 [ 1.00 936 731 120 | 1122 795 | 1.41 1316 855 | 1.63 1517 912 | 1.85 1725
3400 679 | 1.09 1012 745 | 1.26 | 1203 808 | 1.50 1402 867 | 1.72 1608 923 | 1.95 1820
3500 695 | 1.17 1092 760 | 1.38 1288 821 | 1.60 1492 879 | 1.88 1703 934 | 2.06 1920
3600 711 1.26 1177 774 | 1.48 1379 834 | 1.70 1587 891 | 1.93 1802 945 | 2,17 | 2024
3700 728 | 1.386 1266 789 | 1.68 | 1473 848 | 1.81 1686 904 | 2.04 1906 957 | 229 | 21382
3800 744 | 1.46 1361 804 | 1.69 | 1572 861 | 1.92 1790 916 | 2.16 2015 969 | 2.41 2246
3900 760 | 1.57 1460 819 1.80 1676 875 | 2.04 1899 929 | 2.28 2128 981 | 253 | 2384
4000 777 | 1.68 1563 834 1.91 1785 889 | 2.16 | 2012 942 | 2.41 2247 993 | 2.67 | 2487
4100 793 | 1.79 1672 850 | 2.04 1899 904 | 2.29 | 2132 956 | 254 | 2371 1006 | 2.80 | 2615
4200 810 | 1.92 1786 865 | 2.16 2018 918 | 2.42 | 2255 969 | 2.68 | 2499 | 1018 | 2.95 | 2748
4300 826 | 2.04 1906 880 | 2.30 2142 932 | 2.56 | 2385 983 | 282 | 2633 | 1031 | 3.10 | 2888
4400 843 | 2.18 | 2031 896 | 244 | 2272 947 | 270 | 2520 996 | 297 | 2773 | 1044 | 3.25 | 3032
4500 860 | 2.32 | 2161 912 | 258 | 2408 962 | 2.85 | 2660 1010 | 8183 | 2918 | 1057 | 3.41 3182
4600 876 | 246 | 2297 927 | 273 | 2549 977 | 8.01 2807 | 1024 | 3.29 3070 | 1070 | 3.58 | 3338
4700 893 | 2.62 | 2439 943 | 2.89 | 2696 992 | 3.17 | 2958 1038 | 346 | 3226 | 1084 | 3.75 | 3500
4800 910 | 2.77 | 2587 959 | 3.06 2849 1007 | 3.34 | 31186 1053 | 3.68 3390 | 1098 | 3.93 | 3668
4800 927 | 2.84 | 2741 976 | 3.23 | 3008 1022 | 8.52 3280 1067 | 3.82 3558 | 1111 | 4.12 | 3841
5000 944 | 3.11 2801 991 3.40 3173 1037 | 3.70 3451 1082 | 4.00 | 3733 | 1125 | 4.31 4021

EXTERNAL STATIC PRESSURE (in. wg)

A'(F};Ff';n?w 12 14 16 18 2.0

Rpm | Bhp Watts | Rpm | Bhp | Watts | Bpm | Bhp | Watts Rpm | Bhp Watts Rpm | Bhp | Watlls
3000 938 | 1.79 1667 984 | 2.01 1874 1047 | 2.24 | 2087 1098 | 2.47 2307 | 1147 | 2.71 2532
3100 948 | 1.88 1753 1002 | 2.11 1965 1054 | 2.34 | 2183 1105 | 2.58 2406 | 1153 | 2.83 | 2635
3200 957 | 1.98 1844 1011 | 2.21 2060 1062 | 245 | 2283 1112 | 269 | . 2510 | 1160 | 2.94 | 2743
3300 967 | 2.08 1939 1020 | 2.32 2160 1070 | 2.56 | 2386 1119 | 2.81 2618 | 1167 | 3.06 | 2855
3400 977 | 2.19 2039 1029 | 243 | 2264 1079 | 2.67 | 2494 1127 | 2.93 2730 | 1174 | 3.19 | 2071
3500 887 | 2.30 2143 1038 | 2.64 | 2372 1088 | 2.80 | 2607 1135 | 3.05 2847 | 1181 | 3.32 | 3092
3600 998 | 2.41 2251 1048 | 2.66 2485 1097 | 282 | 2724 | 1144 | 3.18 | 2068 | 1189 | 3.45 3218
3700 1008 | 2.54 2364 | 1058 | 2.79 2602 1106 | 3.05 | 2846 1152 | 3.32 3094 | 1198 | 3.59 3348
3800 1018 | 2.68 2482 1068 | 2.92 2725 1116 | 3.19 | 2972 1162 | 3.46 3226 | 1206 | 3.74 | 3484
3900 10381 | 2.79 2605 1079 | 3.06 2852 1126 | 3.33 | 3104 | 1171 | 3.61 3362 | 1215 | 3.89 | 3624
4000 1042 { 2.83 | 2733 1080 | 3.20 2984 | 1136 | 3.48 | 3241 1180 | 3.76 3503 | 1224 | 4.04 | 3770
4100 1064 | 3.07 | 2866 1101 | 3.35 3122 | 1146 | 3.63 | 3383 1180 | 3.91 3649 | 1283 | 4.20 | 3921
4200 1066 | 3.22 3004 1112 | 3.50 3264 ¢ 1157 | 3.79 | 3530 1200 | 4.08 3801 1243 | 4.37 | 4077
4300 1078 | 3.38 | 3148 1123 | 3.66 3413 | 1167 | 3.95 | 3683 1210 | 4.24 3958 | 1252 | 4.54 | 4238
4400 1090 | 3.54 3297 | 1135 | 3.82 3566 | 1179 | 4.12 | 3841 1221 | 4.42 421 1262 | 472 | 4405
4500 1103 | 3.70 3451 1147 | 4.00 3726 | 1190 | 4.29 | 4005 1232 | 4.60 4289 | 1273 | 4.9 4578
4600 1116 | 3.87 3612 1159 | 4.17 3891 1201 | 4.48 | 4175 1243 | 4.79 4464 | 1283 | 5.10 4757
4700 1128 | 4.05 3778 1171 | 4.36 4062 1213 | 4.67 | 4350 1254 | 4.98 4644 — — —_
4800 1141 | 4.24 3951 1183 { 4.55 | 4239 1225 | 4.86 | 4532 1265 | 5.18 | 4830 — —_ —
4900 1154 | 4.43 4130 | 1196 | 4.74 | 4422 | 1237 | 5.06 | 4720 — — — — — —
5000 1167 | 4.63 4314 | 1209 | 4.95 4611 — — — — — — — — —

LEGEND NOTES:

1. Boldface indicates field-supplied drive is required.
2. Maximum continuous bhp is 5.25.
3. See page 41 for General Fan Performance Notes.

Bhp — Brake Horsepower Input to Fan
Waits — Input Watts to Motor

*Motor drive range: 830 to 1130 rpm. All other rpms require field-
supplied drive.
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Table 16 — Fan Performance 48HJ014 — Vertical Discharge Units; Standard Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE {in. wg)
A'('g“;gw 0.2 04 0.6 0.8 1.0

Rpm | Bhp | Walts | Rpm | Bhp | Watts | Rom | Bhp | Watis | Rpm | Bhp | Watis | Rpm | Bhp | Watls
3700 728 | 1.36 1266 789 | 1.58 1473 848 | 1.81 1686 904 | 2.04 1906 957 | 2.29 2132
3800 744 | 1.46 1361 804 | 1.69 1572 861 1.92 1790 916 | 2.16 2015 969 | 2.41 2246
3900 760 | 1.57 1460 819 | 1.80 1676 875 | 2.04 1899 929 | 2.28 2128 981 | 2.53 2364
4000 777 | 1.68 1563 834 | 1.91 1785 889 | 2.16 2012 942 | 2.41 2247 093 | 2.67 2487
4100 793 | 1.79 1672 850 | 2.04 1899 904 | 2.29 2132 956 | 2.54 2371 1006 | 2.80 2615
4200 810 | 1.92 1786 865 | 2.16 2018 918 | 2.42 2255 969 | 2.68 2499 1018 1 2.95 2748
4300 826 | 2.04 1906 880 | 2.30 2142 932 | 2.56 2385 983 | 2.82 2633 1031 3.10 2888
4400 843 | 2.18 2031 896 | 2.44 | 2272 947 1 2.70 2520 996 | 2.97 2773 1044 | 325 3032
4500 860 | 2.32 2161 912 | 2.58 2408 962 | 2.85 2660 1010 | 3.13 2918 10657 | 3.41 3182
4600 876 | 2.46 2297 927 | 2.78 2549 977 | 3.01 2807 1024 | 3.2¢ 3070 1070 | 3.58 3338
4700 893 | 2.62 2439 943 | 2.89 2686 992 | 3.17 | 2958 1038 | 3.46 3226 1084 | 3.75 3500
4800 910 | 2.77 2587 959 | 3.06 2849 1007 | 3.34 3116 1058 | 3.63 3390 1088 | 3.93 3668
4900 927 | 2.94 2741 975 | 3.23 3008 1022 | 3.52 3280 1067 | 3.82 3658 1111 | 4.12 3841
5000 944 | 3.11 2901 991 | 3.40 3173 1037 | 3.70 3451 1082 | 4.00 3733 1125 | 4.31 4021
5100 961 { 3.29 3088 1007 | 3.69 3345 1063 | 3.89 3627 1086 | 4.20 3915 1139 | 4.51 4208
5200 978 | 3.48 3241 1024 | 3.78 3523 1068 | 4.09 3811 1111 | 4.40 4103 1153 | 4.72 4400
5300 995 | 3.67 3420 1040 { 3.98 3707 1084 | 4.29 4000 1126 | 4.61 4298 1168 | 4.93 4600
5400 1012 | 3.87 3606 1056 | 4.18 3899 1099 | 4.50 4196 1141 | 4.82 4499 1182 | 5.15 4806
5500 1029 | 4.07 3789 1073 | 4.39 4097 1115 | 4.72 4400 1156 | 5.05 4707 — — —
5600 1046 | 4.29 3999 1089 | 4.61 4302 1131 | 4.94 4610 — — —_ — — —
5700 1063 | 4.51 4207 1105 | 4.84 4515 1146 | 5.18 4827 — — _— — —_ —
5800 1080 { 4.74 4420 1122 | 5.08 4734 —_ —_ —_ —_— —_ —_ — —_ —
5900 1098 | 4.98 | 4642 — — — — — — — — — — — —
6000 1115 | 522 | 4872 — — — — — — — e — — — —
6100 — — — — | - — — — — — — —_ — — —
6200 — — — — — — — — — — — — — — —
6300 — — — — | — — — —_ — — — — — — —

EXTERNAL STATIC PRESSURE (in. wg)
Al{gl{;‘?w 1.2 1.4 16 1.8 2.0

Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watis Rpm | Bhp | Watts | Rpm | Bhp | Watts
3700 1008 | 2.54 2364 1058 | 2.7¢9 2602 1106 | 3.05 2846 | 1152 | 23.32 3094 1198 | 3.59 3348
3800 1019 | 2.66 2482 1068 | 2.92 2725 1116 | 319 | 2972 1162 | 3.46 3226 1206 § 3.74 3484
3900 1081 | 2.79 2605 1079 | 3.06 2852 1126 | 3.833 3104 1171 | 3.61 3362 1215 | 3.89 23624
4000 1042 | 2.93 2733 1090 | 3.20 2984 1136 | 3.48 3241 1180 | 3.76 3503 1224 | 4.04 3770
4100 1054 | 3.07 2866 1101 | 3.35 3122 1146 | 3.63 3383 | 1190 | 3.1 3649 1233 | 4.20 3921
4200 1066 | 3.22 3004 1112 | 3.50 3264 1157 | 3.79 3530 1200 | 4.08 3801 1243 | 4.37 4077
4300 1078 | 3.38 | 3148 | 1123 | 3.66 | 3413 | 1167 | 3.95 | 3683 | 1210 | 424 | 2058 | 1252 { 4.54 | 4238
4400 1090 | 3.54 | 3297 [ 1135 | 3.82 | 3566 | 1179 | 412 | 3841 | 1221 | 442 | 4121 | 1262 | 472 | a405
4500 1103 | 3.70 3451 1147 | 4.00 3726 1190 | 4.28 | 4005 1232 | 4.60 4289 1273 | 4.91 4578
4600 1115 | 3.87 3612 | 1159 | 4.17 | 3891 1201 | 4.48 4175 1243 | 4.79 4464 1283 | 5.10 4757
4700 1128 | 4.05 3778 171 | 4.36 4062 1213 | 4.67 4350 1254 | 4.98 4644 — — —
4800 1141 | 4.24 | 3951 | 1183 | 4.55 | 4239 | 1225 | 4.86 | 4532 | 1265 | 518 | 4830 — —
4800 1154 | 4.43 | 4130 | 1196 | 4.74 | 4422 | 1237 | 5.06 | 4720 — — — — — —
5000 1167 | 4.63 | 4314 | 1200 | 4.95 | 4611 — — — — — — — —_ —
5100 1181 [ 4.83 | 4505 | 1221 | 5.16 | 4808 — — — — — —_ —_— — —
5200 1194 | 5.04 4703 — — — — — — — —_ — — — —
5300 —_ — —_ —_— — - —_— —_ — — —_ — — — —
5400 — — — — — — — — — — — —_ - — —
5500 — — — — — —_ — —_ —_ — — — — —_ —
5600 — — —_ — | - — — — — — — — — — —
5700 — — — — — — — - - — — — — — —
5800 —_ — — — — — — — — — — — — — —
5900 — — — — — — — — — — — — — — —
6000 — — — — | — — — — — — - - — — —_—
6100 — — — — — — — — — — — —_— — — —
6200 — — — — — — —_ — — —_ — —_ —_— — —
6300 —_ — — — — — — — — — — — — — —

LEGEND NOTES:
B —_ 1. Boldface indicates field~supplied drive is required.
he Drake Hotsepawer Input to Fan 2. Maximum continuous bhp ig Fé.25. a

Watts — Input Watts o Motor

"Motor drive range: 830 to 1130 rpm. All other rpms require field-
supplied drive.

3. See page 41 for General Fan Performance Notes.
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Table 17 — Fan Performance 48HJ008 — Horizontal Discharge Units; Standard Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)
A':E‘ﬁgw 0.2 0.4 0.6 0.8 1.0

Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp Watis | Rpm | Bhp | Watts
2250 505 | 0.52 484 586 | 0.73 681 657 | 0.97 901 722 | 1.22 1142 782 | 150 | 1403
2300 513 | 0.55 509 592 | 0.76 708 663 | 1.00 931 727 | 1.26 1174 787 | 154 | 1437
2400 527 0.60 561 605 0.82 766 674 1.07 993 738 1.33 1241 796 1.62 1508
2500 543 | 0.66 617 618 | 0.89 828 686 | 1.14 | 1080 748 | 1.1 1312 806 | 1.70 | 1583
2550 550 | 0.69 647 625 | 0.92 860 692 | 1.17 | 1095 754 | 1.45 1349 811 1.74 | 1623
2600 558 | 0.73 677 632 | 0.96 894 698 | 1.21 1131 759 | 149 1388 816 | 1.78 | 1664
2700 574 | 0.80 742 645 | 1.03 964 710 | 1.29 | 1207 770 | 1.58 1469 826 | 1.88 | 1749
2800 589 |} 0.87 811 850 | 1.11 1039 723 | 1.38 | 1287 782 | 1.67 1554 837 | 1.97 | 1839
2900 605 | 0.95 885 673 | 1.20 | 1119 736 | 1.47 | 1372 794 | 1.76 1644 848 | 207 | 1933
3000 621 1.03 963 688 | 1.29 | 1204 749 | 1.57 | 1463 806 | 1.87 1740 859 | 2.18 | 2033
3100 637 | 1.12 | 1046 702 | 1.39 | 1293 762 | 1.67 | 1558 818 | 197 | 1840 871 2.29 | 2139
3200 654 | 1.22 1135 717 | 149 | 1388 776 | 1.78 | 1658 831 2.09 1946 882 | 2.41 2249
3300 670 | 1.32 | 1228 732 | 1.60 | 1488 789 | 1.89 | 1764 843 | 2.21 2057 894 | 2.54 | 2365
3460 686 | 1.42 | 1328 747 | 1.71 1593 803 [ 2.01 1876 856 | 233 | 2174 907 | 2.67 | 2488
3500 703 | 1.54 | 1433 762 | 1.83 | 1705 817 | 214 | 1993 870 | 246 | 2297 919 | 2.81 2616
3600 720 | 1.66 1543 777 | 1.95 1822 832 | 227 | 2116 883 | 260 | 2425 - — —
3700 736 | 1.78 | 1660 763 | 2,09 | 1944 846 | 2.41 22485 896 | 2.75 | 2560 — — —_—
3750 745 | 1.85 1721 801 215 | 2008 853 | 248 | 2312 903 | 2.82 { 2630 — — —

EXTERNAL STATIC PRESSURE {in. wg)
Al(l:g;l;n())w 1.2 1.4 1.6 1.8 2.0

Rpm | Bhp | Watts | Rpm | Bhp | Walts | Rpm | Bhp | Watts | Rpm | Bhp | Waits Rpm | Bhp | Watts
2250 838 | 1.81 1683 891 2.12 1981 941 2.46 | 2297 088 | 2.82 | 2629 — — —
2300 842 1.84 1719 895 217 2019 944 2.51 2338 992 2.86 2669 — —_ _—
2400 851 1.92 1793 903 2.25 2097 952 2.59 2416 — — — — — —
2500 860 2.01 1873 911 | 2.34 2180 960 2.68 2502 — —_— — — — —
2550 865 | 2.05 1914 916 | 238 | 2223 964 | 2.73 | 2547 — — — — — —_
2600 869 | 2.10 1957 920 | 243 | 2267 968 | 2.78 | 2593 — — — —_ — —
2700 879 2.19 2046 929 2.53 23860 g76 2.88 2689 —_ _— — — — —_
2800 889 2.29 2140 238 2.64 2458 — — — — — — — — —
2900 898 | 240 | 2239 948 | 2.75 | 2561 — — — — — — — — —
3000 810 2.51 2343 958 2.86 2670 —_ — —_— — — — — — —
3100 921 2.63 | 2453 — —_ — — — —_ — — — — — —
3200 932 | 2.75 | 2569 — — — — — — — — — — — _
3300 943 | 288 | 2690 —_ — — — — — — — — — — —
3400 — — — — —_ — — —_ — — — — — — —
3500 — — — — — - — — —_ — — — — — —
3600 — — — — — — — — — —_ — — — — —
3700 —_ — — —_ — — — —_ — — — — — — —_
3750 — — — — — — — — — — — — — — —

LEGEND NOTES:
Bhp — Brake Horsepower Input to Fan 1. Boldface indicates field-supplied drive is required.

Watts — Input Watts fo Motor
*Motor drive range: 840 to 1085 rpm. All other rpms require field-

supplied drive.
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2. Maximum continuous bhp is 2.90.
3. See page 41 for General Fan Performance Notes.
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Table 18 — Fan Performance 48HJ008 — Horizontal Discharge Units; High-Static Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)
A'(%’;';n‘)’w 0.2 0.4 0.6 0.8 1.0

Rpm | Bhp | Watts | Rpm | Bhp | Walts Rpm | Bhp Watts | Rpm | Bhp Watts Rpm Bhp | Walls
2250 505 | 0.52 484 586 | 0.73 |- 681 657 | 0.97 a0 722 | 122 | 1142 782 | 1.50 | 1403
2300 513 | 0.55 509 592 | 0.76 708 663 | 1.00 931 727 | 1.26 | 1174 787 | 1.54 | 1437
2400 527 | 0.60 561 605 | 0.82 766 674 | 1.07 993 738 | 1.33 | 1241 796 | 1.62 | 1508
2500 543 | 0.66 617 618 | 0.89 828 686 | 1.14 | 1060 748 | 1.41 1312 806 | 1.70 | 1583
2550 550 | 0.69 647 625 | 0.92 860 692 | 1.17 | 1095 754 | 145 | 1349 811 1.74 | 1623
2600 558 | 0.73 877 632 | 0.96 894 698 | 1.21 1131 759 | 1.49 | 1388 816 | 1.78 | 1664
2700 574 | 0.80 742 645 | 1.03 964 710 | 1.290 | 1207 770 | 1.58 | 1469 826 | 1.88 | 1749
2800 589 | 0.87 811 659 | 1.11 1039 723 | 1.38 | 1287 782 | 1.67 | 1554 837 | 1.97 | 1839
2900 605 | 0.95 885 673 | 1.20 | 1119 736 | 1.47 | 1372 794 | 1.76 | 1644 848 | 2.07 | 1933
3000 621 1.03 963 688 | 1.29 | 1204 749 | 1.57 | 1463 806 | 1.87 | 1740 859 1 218 | 2083
3100 637 | 112 | 1046 702 | 1.39 | 1293 762 | 1.67 | 1558 818 | 1.97 | 1840 871 229 | 2139
3200 654 | 1.22 | 1135 717 | 1.49 | 1388 776 | 1.78 | 1658 831 2.09 | 1946 882 | 241 2249
3300 670 | 1.32 | 1228 732 | 1.60 | 1488 789 | 1.89 { 1764 843 | 2.21 2057 894 | 254 | 2365
3400 686 | 1.42 | 1328 747 | 1.71 1593 803 | 2.01 1876 856 | 233 | 2174 907 | 2.67 | 2488
3500 703 | 1.54 | 1433 762 | 1.83 | 1705 817 | 214 | 1993 870 | 246 | 2297 913 | 2.81 2616
3600 720 | 1.66 | 1543 777 | 1.95 | 1822 832 | 227 | 2116 883 | 2.60 | 2425 932 | 295 | 2750
3700 736 | 1.78 | 1660 793 | 2.09 | 1944 846 | 2.4 2245 896 | 275 | 2560 944 | 3.10 | 2889
3750 745 | 1.85 | 1721 801 215 | 2008 853 | 2.48 | 2312 903 | 2.82 | 2630 951 3.18 | 2962

EXTERNAL STATIC PRESSURE (in. wg)
A 12 12 16 18 2.0

Rpm | Bhp | Watts | Rom | Bhp | Watts | Rpm | Bhp | Watts | Bpm | Bhp | Watts | Rpm | Bhp | Watis
2250 838 1.81 1683 891 | 2.12 1981 941 | 2.46 2297 988 | 2.82 2629 1033 | 3.19 2976
2300 842 | 1.84 | 1719 895 | 2.17 | 2019 944 | 2.51 2336 | 992 | 2.86 | 2669 | 1037 | 3.24 | 3018
2400 851 1.92 | 1793 903 | 2.25 | 2097 952 | 2.58 | 2416 999 | 2.5 | 2752 | 1043 | 3.33 | 3104
2500 860 2.01 1873 911 | 2.34 2180 860 | 2.68 2502 1006 | 3.05 2842 1051 343 3196
2550 865 | 2.05 1914 916 | 2.38 | 2223 964 | 2.7 | 2547 | 1010 | 310 | 2888 | 1054 | 3.48 | 3243
2600 869 | 2.10 1957 920 | 2.43 | 2267 968 | 2.78 | 2503 | 1014 | 315 | 2935 | 1058 | 3.53 | 3292
2700 879 2.19 2046 929 | 2.53 2360 976 | 2.88 2689 1022 | 3.25 3035 1066 | 3.64 3395
2800 889 | 229 | 2140 938 | 2.64 | 2458 985 | 2.99 { 2791 1030 | 3.37 | 3140 | 1073 | 3.76 | 3503
2900 899 240 2239 948 | 2.75 2661 g94 | 3.11 2898 1039 | 3.49 3250 1082 | 3.88 3616
3000 910 2.51 2343 958 | 2.86 2670 1004 | 3.23 3011 1048 | 3.61 3366 1090 | 4.01 3736
3100 921 263 | 2453 968 | 2.98 | 2783 | 1013 | 3.35 | 3128 | 1057 | 874 | 3488 | 1099 | 414 | 3861
3200 932 275 2569 978 | 3.11 2903 1023 | 3.49 3252 1066 | 3.88 3616 — — —
3300 943 2.88 2690 089 | 3.25 3029 1033 | 3.63 3382 1076 | 4.02 3749 — — —
3400 954 3.02 2816 1000 | 3.39 3159 1044 | 3.77 3518 1086 | 4.17 3889 — — —_
3500 966 3.16 2950 1011 | 3.54 3297 1054 | 3.92 3660 — — —_ —_ — —
3600 978 | 3.31 3088 | 1022 | 3.69 | 3442 | 1065 | 4.08 | 3808 — — — — — —
3700 980 | 347 ]| 3233 | 1034 | 3.85 | 3591 — — — — — — — —_ —
3750 896 3.55 3308 1040 | 3.93'| 3669 — — —_ — — —_ — —_ —_—

LEGEND NOTES:
Bhp — Brake Horsepowsr Input to Fan 1. Boldface indicates field-supplied drive is required.

Watts — Input Watts fo Motor
*Motor drive range: 860 to 1080 rpm. All other rpms require field-

supplied drive.
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2. Maximum continuous bhp is 4.20.
3. See page 41 for General Fan Performance Notes.
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Table 19 — Fan Performance 48HJ009 — Horizontal Discharge Units; Standard Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wy)
Al?(;hgw 0.2 04 0.6 0.8 1.0

Rpm | Bhp | Watis | Rpm | Bhp | Watts | Bpm | Bhp | Watts | Rpm | Bhp | Walts | Rpm | Bhp | Walls
2500 513 | 0.45 423 | 603 | 0.62 576 682 | 0.78 732 753 | 0.96 892 817 | 1.13 | 1055
2600 526 | 0.50 463 614 | 0.67 621 692 | 0.84 783 761 1.02 948 825 | 1.20 | 1117
2700 539 | 0.54 505 625 | 0.72 670 702 | 0.90 837 770 | 1.08 | 1008 834 | 1.27 | 1182
2800 552 | 0.59 551 637 | 0.77 721 712 | 0.96 894 780 | 115 | 1070 842 | 1.34 | 1250
2900 565 0.64 599 648 0.83 775 722 1.02 954 789 1.22 1136 851 1.42 1321
3000 579 | 0.70 651 660 | 0.89 832 732 | 1.08 | 1017 799 | 120 | 1204 860 1.50 1395
3100 582 | 0.76 706 672 | 0.96 893 743 | 1.16 | 1083 808 | 1.37 | 1276 869 | 1.68 | 1471
3200 606 | 0.82 764 684 | 1.03 957 754 | 1.24 | 1153 818 | 145 1351 878 | 1.66 | 1552
3300 620 | 0.88 825 606 | 1.10 | 1024 765 | 1.31 1225 829 | 1.53 | 1429 888 | 1.75 1636
3400 634 | 0.95 890 709 | 117 | 1095 777 | 1.40 | 1302 839 | 162 { 1511 897 .| 1.85 1723
3500 648 | 1.03 958 721 1.25 | 1169 788 | 1.48 | 1381 850 | 1.71 1597 907 { 1.95 | 1815
3600 662 | 1.10 | 1030 734 | 1.34 | 1246 800 | 1.57 | 1465 860 | 1.81 1686 917 | 2.05 1909
3700 676 | 1.19 | 1106 747 | 1.42 | 1328 811 1.66 | 1552 871 1.91 1779 927 | 2.15 | 2008
3800 680 | 1.27 | 1185 760 | 1.52 | 1414 823 | 1.76 | 1644 882 | 2.01 1876 938 | 226 | 2111
3900 705 | 1.36 | 1269 773 | 1.61 1503 835 | 1.86 | 1739 894 | 212 | 1977 948 | 2.38 | 2217
4000 719 1.45 1357 786 1.71 1597 848 1.97 1838 905 2.28 2082 959 2.50 2328
4100 734 | 1.55 | 1449 799 | 1.82 | 1695 860 | 2.08 | 1942 917 | 2.35 | 2192 970 | 262 | 2443
4200 748 | 1.66 | 1545 813 | 1983 | 1797 872 | 2.20 | 2050 928 | 2.47 | 2305 981 | 2.75 | 2562
4300 763 | 1.76 | 1646 826 | 2.04 | 1903 885 | 2.32 | 2162 940 | 2.60 | 2423 992 | 2.88 | 2686

EXTERNAL STATIC PRESSURE (in. wg)
A'&?ﬁgw T.2 14 16 18 2.0

Rpm | Bhp | Watts | Rpm | Bhp | Watlts | Rpm | Bhp | Watts | Rpm | Bhp | Walts | Rpm | Bhp | Watls
2500 877 | 1.31 1222 933 | 1.49 1392 986 | 1.68 | 1565 | 1037 | 1.87 1742 | 1085 | 2.06 1921
2600 885 | 1.38 1289 940 | 1.57 1464 983 | 1.76 1643 1043 | 1.96 1824 1091 | 2.15 2008
2700 892 | 1.46 1359 948 | 1.65 1540 | 1000 | 1.85 | 1723 | 1048 | 2.05 1909 | 1097 | 225 | 2098
2800 900 | 1.54 | 1432 955 | 1.74 1618 | 1007 | 1.94 | 1807 | 1056 | 2.14 1998 | 1103 | 235 | 2192
2900 908 | 1.62 | 1508 963 | 1.82 1699 | 1014 | 2.03 1893 | 1063 | 2.24 | 2089 | 1110 | 245 | 2289
3000 917 | 1.70 1587 970 | 1.91 1784 | 1021 | 2.13 1983 | 1070 | 2.34 | 2185 | 1117 | 256 | 2389
3100 825 | 1.79 1670 979 | 2.01 1872 1029 | 2.28 2076 1077 | 2.45 2283 1123 | 2.67 2492
3200 934 | 1.88 1756 987 | 2.10 1963 | 1037 | 233 | 2172 | 1085 | 2.56 | 2384 | 1131 | 279 | 2599
3300 843 | 1.98 1845 985 | 2.21 2057 1045 | 2.44 2272 1092 | 2.67 2490 — — —
3400 g52 | 2.08 | 1939 | 1004 | 2.31 2166 | 1063 | 255 | 2876 | 1100 | 2.79 | 2599 _ — —
3500 g61 | 2.18 2035 1013 | 2.42 2258 1062 | 2.66 2483 _ — — — — —
3600 g71 | 2.29 2135 1022 | 2.53 2364 1070 | 2.78 2595 — — — — — —
3700 981 | 240 | 2240 | 1031 | 2.65 | 2473 — — — — — —_ — — —_
3800 990 | 2.52 2348 1040 | 2.77 2587 —_ — — — —_— — — — —
3900 1000 | 2.64 2459 1060 | 2.90 2705 — — —_ —_ —_ — _— — —
4000 1011 | 2.76 2576 — —_ — _ — — — —_— — — — —
4100 102t | 2.89 | 2697 — — — — — — —_ —_ — — —_ —
4200 — — — — — — — - —_ — —_ — — — —
4300 — — — — — — — — — —_ —_ — — — —

LEGEND NOTES:
_ 1. Boldface indicates field-suppfied drive s required.
Shp Brake Horsepower Input to Fan 2. Maximum continuous bhp is 2.90.

Watts — Input Watts to Motor
*Motor drive range: 840 to 1085 rpm. All other rpms require field-

supplied drive.
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Table 20 — Fan Performance 48HJ009 — Horizontal Discharge Units; High-Static Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)
A'(%";l‘h‘)’w 0.2 0.4 06 0.8 1.0

Rpm | Bhp | Watis | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Walls
2500 513 | 045 423 603 | 0.62 576 682 | 0.78 732 753 | 0.96 892 817 | 1.13 | 1055
2600 526 | 0.50 463 614 | 0.67 621 692 | 0.84 783 761 1.02 948 825 | 1.20 | 1117
2700 539 | 0.54 505 625 | 0.72 670 702 | 0.90 837 770 | 1.08 | 1008 834 | 1.27 | 1182
2800 552 | 0.59 551 637 | 0.77 721 712 | 0.96 894 786 | 115 | 1070 842 | 1.34 | 1250
2900 565 | 0.64 599 648 | 0.83 775 722 | 1.02 954 789 | 1.22 | 1136 851 1.42 | 1321
3000 579 | 0.70 651 660 | 0.89 832 732 | 1.09 | 1017 799 | 120 | 1204 860 | 1.50 1395
3100 592 | 0.76 706 672 | 0.96 893 743 | 116 | 1083 808 | 1.37 | 1276 869 | 1.58 1471
3200 606 | 0.82 764 684 | 1.08 957 754 | 1.24 | 1153 818 | 1.45 | 1351 878 | 1.66 1662
3300 620 | 0.88 825 696 | 1.10 | 1024 765 | 1.31 1225 829 | 1.53 | 1429 888 | 1.75 | 1636
3400 634 | 0.95 890 709 | 117 | 1095 777 | 140 | 1302 839 | 1.62 | 1511 897 | 1.85 1723
3500 648 | 1.03 958 721 1.25 | 1169 788 | 1.48 | 1381 850 | 1.71 1597 907 | 1.95 1815
3600 662 | 1.10 | 1030 734 | 1.34 | 1246 800 | 1.57 | 1465 860 | 1.81 1686 917 | 2.05 1909
3700 676 | 1.19 | 1106 747 | 1.42 | 1328 811 1.66 | 1552 871 1.91 1779 927 | 2.15 | 2008
3800 690 | 1.27 | 1185 760 | 1.52 | 1414 823 | 1.76 | 1644 882 | 2.01 1876 938 § 226 | 2111
3900 705 | 1.36 | 1269 773 | 1.61 1503 835 | 1.86 | 1739 894 | 2.12 | 1977 948 | 2.38 | 2217
4000 719 | 1.45 | 1357 786 | 1.71 1597 848 | 1.97 | 1838 905 | 223 | 2082 959 | 2.50 | 2328
4100 734 | 1.55 | 1449 799 | 1.82 | 1695 860 | 2.08 1942 817 | 235 | 2192 970 | 2.62 | 2443
4200 748 | 1.66 | 1545 813 | 1.93 | 1797 872 | 220 | 2050 | 928 | 247 | 2305 981 | 2.75 | 2562
4300 763 | 1.76 | 1646 826 | 2.04 | 1903 885 | 2.32 | 2162 940 | 2.60 | 2423 992 | 2.88 | 2686

EXTERNAL STATIC PRESSURE (in. wg)
Al{g;t-'())w 1.2 1.4 1.6 1.8 2.0

Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watls | Rpm | Bhp | Watts | Rpm | Bhp | Walis
2500 877 | 1.31 1222 933 | 1.49 1392 986 | 1.68 | 1565 | 1037 | 1.87 { 1742 | 1085 § 2.06 | 1921
2600 885 ] 1.38 1289 940 | 1.57 | 1464 993 | 1.76 | 1643 | 1043 | 1.96 1824 | 10981 | 2.15 | 2008
2700 892 | 1.46 1359 948 | 1.65 1540 | 1000 | 1.85 1723 | 1649 | 2.056 1809 | 1097 | 2.25 | 2099
2800 900 | 1.54 | 1482 965 | 1.74 | 1618 | 1007 | 1.94 | 1807 | 1066 | 2.14 | 1998 | 1103 | 2.35 | 2192
2900 908 | 1.62 1508 963 | 1.82 1699 | 1014 | 2.03 | 1893 | 1063 | 2.24 | 2089 | 1110 | 245 | 2289
3000 917 | 1.70 1587 970 | 1.91 1784 | 102t | 2.13 | 1983 | 1070 | 2.34 | 2185 | 1117 | 2.56 { 2389
3100 925 | 1.79 1670 979 | 2.01 1872 1029 | 2.23 2078 1077 | 245 2283 1123 | 2.67 2492
3200 934 | 1.88 1756 987 | 2.10 1963 | 1037 | 2.833 | 2172 | 1085 | 256 | 2384 | 1131 | 2.79 | 2599
3300 943 | 1.98 1846 995 | 2.21 2057 1045 | 2.44 2272 1092 | 2.67 2490 1138 | 2.91 2710
3400 952 | 2.08 1939 | 1004 | 2.31 2166 | 1063 | 2.65 | 2376 | 1100 | 279 | 2599 | 1145 | 3.03 | 2824
3500 961 | 2.18 2035 1013 | 2.42 2258 1062 | 2.66 2483 1108 | 2.91 2711 1153 | 3.15 2942
3600 971 | 228 | 2135 | 1022 | 263 | 2864 | 1070 | 278 | 2595 | 1116 | 3.03 | 2827 | 1161 | 3.29 | 3063
3700 981 | 2.40 | 2240 | 103t | 2.65 | 2473 | 1079 | 2.91 2709 | 1125 | 316 | 2948 | 1169 | 3.42 | 3189
3800 980 | 2.52 | 2348 | 1040 |} 2.77 | 2587 | 1088 | 3.03 | 2828 | 1133 | 830 | 3073 | 1177 | 3.56 | 3319
3900 1000 | 264 | 2459 | 1050 | 2.90 | 2705 | 1097 | 3.7 | 2951 1142 | 3.43 | 3201 1186 | 8.70 | 3452
4000 1011 | 2.76 | 2576 | 1059 | 3.03 | 2826 | 1106 | 3.30 | 3079 | 1151 | 3.58 | 3334 | 1194 | 3.85 | 3591
4100 1021 | 2.89 | 2697 | 1069 | 3.17 | 2053 | 1116 | 3.44 | 3210 | 1160 | 3.72 | 3471 1203 | 4.00 | 3733
4200 10381 | 3.083 | 2822 | 1079 { 3.31 3083 | 1125 | 3.59 | 3347 | 1169 | 3.87 | 3612 | 1212 | 4.16 | 3880
4300 1042 | 3.16 | 2951 | 1089 | 3.45 | 3218 | 1135 | 3.74 | 3487 | 1179 | 4.03 | 3758 — — —

LEGEND NOTES:
— 1. Boldface indicates field-supplied drive is required.
Bhp Brake Horsepower Input o Fan 2. Maximum continuous bhp is 4.20.

Watts — Input Watts o Motor
*Motor drive range: 860 to 1080 rpm. All other rpms require field-

supplied drive.
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Table 21 — Fan Performance 48HJ012 — Horizontal Discharge Units; Standard Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)
Alfg—;l&gw 0.2 0.4 0.6 0.8 1.0

Rpm | Bhp Watts Rpm | Bhp | Watis Rpm | Bhp | Watts Rpm | Bhp Watts | Rpm | Bhp | Walls
3000 579 | 0.70 651 660 | 0.89 832 732 | 1.09 | 1017 799 | 1.28 | 1204 860 | 1.50 | 1395
3100 592 | 0.76 706 672 | 0.96 893 743 | 1.16 | 1083 808 | 137 | 1276 869 | 1.58 | 1471
3200 606 | 0.82 764 684 | 1.03 957 754 | 1.24 | 1153 818 | 145 | 1351 878 | 1.66 | 1552
3300 620 | 0.88 825 686 | 1.10 | 1024 765 | 1.31 1225 829 | 1.53 | 1429 888 | 1.75 | 1636
3400 634 | 0.95 890 708 | 117 | 1095 777 | 1.40 | 1302 839 | 1.62 | 1511 807 { 1.85 | 1723
3500 648 | 1.03 958 721 1.25 | 1169 788 | 1.48 | 1381 850 | 1.71 1597 907 | 1.95 | 1815
3600 662 | 1.10 | 1030 734 | 1.34 | 1246 800 | 1.57 | 1465 860 | 1.81 1686 917 | 2.05 | 1909
3700 676 | 1.19 | 1106 747 | 142 | 1328 811 1.66 | 1552 871 | 1.91 1779 927 | 2.15 | 2008
3800 690 | 1.27 | 1185 760 | 1.52 | 1414 823 1 1.76 | 1644 882 | 2.01 1876 938 | 2.26 | 2111
3900 705 | 1.36 | 1269 773 | 1.61 1503 835 | 1.86 | 1739 894 | 2,12 | 1977 948 | 2.38 | 2217
4000 719 | 1.45 | 1357 786 | 1.71 1597 848 | 1.7 | 1838 905 | 2.28 | 2082 959 | 2.50 | 2328
4100 734 | 1.55 | 1449 799 | 1.82 | 1695 860 | 2.08 | 1942 g17 | 2.35 | 2192 970 | 2.62 | 2443
4200 748 | 1.66 | 1545 813 | 1.93 | 1797 872 | 220 | 2050 928 | 2.47 | 2305 981 | 2.75 | 2562
4300 763 | 1.76 | 1646 826 | 2.04 | 1903 885 | 2.32 | 2162 940 | 2.60 | 2423 992 | 288 | 2686
4400 778 | 1.88 | 1751 840 | 2.16 | 2014 898 | 244 | 2279 952 | 273 | 2546 | 1004 | 3.02 | 2814
4500 792 | 1.99 | 1860 853 | 2.28 | 2130 910 | 2.57 | 2401 964 | 287 | 2673 | 1015 | 3.16 | 2947
4600 807 2.12 1975 867 2.41 2250 923 2.71 2527 976 | 3.01 2805 1027 | 3.81 3085
4700 822 | 2.25 | 2094 881 2.55 | 2375 936 | 2.85 | 2658 989 | 3.15 | 2942 | 1038 | 3.46 | 3227
4800 837 2.38 2218 895 2.69 2505 849 3.00 2794 1001 | 3.31 3083 1060 | 3.62 3375
4900 852 2.52 2347 909 2.83 2640 963 3.15 2935 1014 | 3.46 3230 — — —
5000 867 2.66 2482 923 2.98 2781 g76 3.30 3081 1026 | 3.63 3383 — — —

EXTERNAL STATIC PRESSURE (in. wg)
AI&;I';I;H?W 12 1.4 16 1.8 2.0

Rpm | Bhp | Waits | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watls
3000 817 | 1.70 | 1587 970 | 1.91 1784 | 1021 | 2183 | 1983 | 1070 { 2.34 | 2185 | 1117 | 256 | 2389
3100 925 | 1.79 | 1670 979 | 2.01 1872 | 1029 | 223 | 2076 | 1077 | 2.45 | 2283 | 1123 | 2.67 | 2492
3200 934 | 1.88 | 1756 987 | 2.10 | 1268 | 1037 | 2.33 | 2172 | 1085 | 2.56 | 2384 | 1131 | 2.79 | 2599
3300 943 | 1.98 | 1845 995 | 2.21 2057 | 1045 | 2.44 | 2272 | 1092 | 267 | 2480 | 1138 | 2.01 2710
3400 952 | 2.08 1939 1004 | 2.31 2156 1063 | 2.55 23786 1100 | 2.79 2599 1145 | 3.03 2824
3500 961 | 218 | 2035 | 1013 | 242 | 2258 | 1062 | 2.66 | 2483 | 1108 | 2.91 2711 | 1153 | 3.15 | 2042
3600 971 | 2.29 2135 1022 | 2.53 2364 1070 | 2.78 2595 1116 | 3.03 2827 1161 | 3.2¢9 3063
3700 081 | 240 | 2240 | 1031 | 2.65 | 2473 | 1079 | 2.91 | 2709 | 1125 | 3.16 | 2048 | 1169 | 3.42 | 3189
3800 990 | 2,62 | 2348 | 1040 | 2.77 | 2587 | 1088 | 3.03 | 2828 | 1133 | 3.30 | 3073 | 1177 | 3.56 | 3319
3900 1000 | 2.64 | 2459 | 1050 { 2.90 | 2705 | 1097 | 3.17 | 2951 1142 | 343 | 3201 | 1186 | 3.70 | 3452
4000 1091 | 276 | 2576 | 1059 | 3.03 | 2826 | 1106 | 3.30 | 3079 | 1151 | 3.58 | 3334 — — —_
4100 1021 | 2.89 2697 1069 | 3.17 2953 1116 | 3.44 3210 —_ —_ — — — —
4200 1031 | 3.08 2822 1079 | 3.3%1 3083 1125 | 3.59 3347 — — — — —
4300 1042 | 3.16 | 2951 | 1089 | 345 | 3218 — — — — — - — — —
4400 1053 | 3.31 3085 | 1100 | 3.60 | 3357 — — — — — — — — —
4500 1064 | 3.46 3224 — — — — —_ — —_ . — — — —_
4600 1075 { 3.61 3367 — — — —_ — — —_ —_ —_ — — —
4700 —_ — — —_ — — —_ — —_ — — — — — —
4800 —_ — — —_ — — —_ — —_ — —_ —_ — — —
4900 — — —_ — — — — —_ —_ — — — — — —
5000 — — — — — — — — — — — — — — —

LEGEND NOTES:
. 1. Boldface indicales field-supplied drive is required.
e Brake Holsepawer Input fo Fan 2. Maximum continuous bhp is 3.70. d

Watts — Input Watts to Motor
*Motor drive range: 860 ta 1080 rpm. All other rpms require field-

supplied drive.
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Table 22 — Fan Performance 48HJ012 — Horizontal Discharge Units; High-Static Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in, wg)
AI?CI;I’;‘())W 0.2 0.4 0.6 0.8 1.0

Rpm | Bhp | Watts | Rpm | Bhp | Watlts | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rom | Bhp | Watls
3000 579 | 0.70 651 660 | 0.89 832 732 | 1.09 | 1017 799 | 1.29 | 1204 860 | 1.50 | 1395
3100 592 | 0.76 708 672 | 0.96 893 743 | 116 | 1083 808 | 1.37 | 1276 869 | 1.58 | 1471
3200 606 | 0.82 764 684 | 1.03 957 754 | 1.24 | 1153 818 | 1.45 | 1351 878 | 1.66 | 1552
3300 620 | 0.88 825 696 | 1.10 | 1024 765 | 1.31 1225 829 | 1.53 | 1429 888 | 1.75 | 1636
3400 634 | 0.95 890 709 | 1.17 | 1095 777 | 1.40 | 1302 839 | 1.62 | 1511 897 1 1.85 | 1723
3500 648 | 1.03 958 721 | 1.25 | 1169 788 | 1.48 | 1381 850 | 1.71 1597 907 | 1.95 | 1815
3600 662 | 1.10 | 1030 734 | 1.34 | 1246 800 | 1.57 | 1465 860 | 1.81 1686 917 | 2.05 | 1909
3700 676 | 1.18 | 1106 747 | 142 | 1328 811 | 1.66 | 1552 871 | 1.91 1779 927 | 215 | 2008
3800 690 | 1.27 | 1185 760 | 1.52 | 1414 823 | 1.76 | 1644 | '882 | 2.01 1876 938 | 2.26 | 2111
3900 705 | 1.36 | 1269 773 | 1.61 | 1503 835 | 1.86 | 1739 894 | 2.12 | 1977 948 | 238 | 2217
4000 719 | 1.45 | 1357 786 | 1.71 | 1597 848 | 1.97 | 1838 905 | 223 | 2082 959 | 250 | 2328
4100 734 1.55 1449 799 1.82 1695 860 2.08 1942 917 | 2.35 2192 970 | 262 2443
4200 748 1.66 1545 813 1.93 1797 872 2.20 2050 028 | 2.47 2305 081 | 2.75 2562
4300 763 1.76 1646 826 2.04 1903 885 2.32 2162 940 | 2.80 2423 992 | 2.88 2686
4400 778 | 1.88 | 1751 840 | 2.16 | 2014 898 | 2.44 | 2279 952 | 273 | 2546 | 1004 | 3.02 | 2814
4500 792 1.89 1860 853 2.28 2130 910 2.57 2401 964 | 2.87 2673 1015 | 3.16 2947
4600 807 212 1975 867 2.41 2250 923 2.71 2527 976 | 3.01 2805 1027 | 3.31 3085
4700 822 2.25 2094 881 2.55 2375 9386 2.85 2658 989 | 8.15 2942 1038 | 3.46 3227
4800 837 2.38 2218 895 2.69 2505 949 3.00 2794 1001 3.31 3083 1050 § 3.62 3375
4900 852 2.52 2347 909 2.83 2640 963 3.15 2935 1014 | 3.46 3230 1062 | 3.78 3528
5000 867 | 2.66 | 2482 923 | 2.98 | 278t 976 | 3.30 | 3081 1026 | 3.63 | 3383 | 1074 ] 3.95 | 3685

EXTERNAL STATIC PRESSURE (in. wg)
Al%l—;;t))w 1.2 14 16 1.8 2.0

‘Rpm | Bhp | Waits | Apm | Bhp | Watts | Rom | Bhp | Watts Bpm | Bhp | Watis | Rpm | Bhp | Watts
3000 917 | 1.70 | 1587 970 | 1.91 1784 1 1021 | 213 | 1983 | 1070 | 2.34 | 2185 | 1117 | 2.66 | 2389
3100 926 | 1.79 | 1670 979 | 2.01 1872 | 1029 | 223 | 2076 | 1077 | 245 | 2283 | 1123 | 267 | 2492
3200 934 | 1.88 | 1756 987 | 2,10 | 1968 | 1037 | 2.33 | 2172 | 1085 | 256 | 2384 | 1131 | 2.79 | 2500
3300 943 | 1.98 1845 995 | 2.21 2057 1045 | 2.44 2272 1092 | 2.67 2480 1138 | 2.91 2710
3400 952 | 2.08 1939 1004 | 2.31 2156 1053 | 2.55 2376 1100 | 2.79 2599 1145 | 3.03 2824
3500 961 | 2.18 | 2035 | 1013 | 2.42 | 2258 | 1062 | 2.66 | 2483 | 1108 | 2.91 { 2711 | 1153 | 3145 | 2042
3600 971 | 2.29 2135 1022 | 2.53 2364 1070 | 2.78 2595 1116 | 3.03 2827 1161 | 3.20 3063
3700 981 | 240 | 2240 | 1031 | 2.65 | 2473 | 1079 | 2.91 2708 | 1125 | 316 | 2948 | 1169 | 3.42 | 3189
3800 980 | 2.52 2348 1040 | 2.77 2587 1088 | 3.03 2828 1133 | 3.30 3073 1177 | 3.56 3319
3900 1000 | 264 | 2459 | 1050 | 2.90 | 2705 | 1097 | 3.17 | 2951 1142 | 3.43 | 3201 | 1186 | 3.70 | 3452
4000 1011 | 2.76 | 2576 | 1059 | 3.03 | 2826 | 1106 | 3.30 | 3079 | 1151 | 3.58 | 3334 | 1194 | 385 | 3501
4100 1021 | 2.89 2697 1069 | 3.17 2953 1116 | 3.44 3210 1160 | 3.72 3471 1203 | 4.00 3733
4200 1031 | 3.03 2822 1079 | 3.31 3083 1125 | 3.59 3347 1169 | 3.87 3612 1212 | 4.16 3880
4300 1042 | 3.16 | 2951 1089 | 3.45 | 3218 | 1135 | 3.74 | 3487 | 1179 | 403 | 38758 | 1221 | 4.32 | 4031
4400 1053 | 3.31 3085 { 1100 | 3.60 { 3357 | 1145 | 3.90 | 3632 | 1188 | 419 | 3909 | 1230 | 4.49 | 4187
4500 1064 | 346 | 3224 | 1410 | 8.76 | 3502 | 1155 | 4.06 | 3782 | 1198 | 436 | 4064 | 12309 | 486 | 4348
4600 1075 | 3.61 3367 | 1121 | 3.91 | 3650 | 1165 | 4.22 | 3037 | 1208 | 453 | 4224 | 1240 | 484 | 4514
4700 1086 [ 3.77 | 3515 | 1131 | 4.08 | 3805 | 1175 | 4.30 | 4096 { 1217 | 471 | 4389 | 1258 | 502 | 4684
4800 1097 | 3.93 | 3668 | 1142 | 4.26 | 3963 | 1186 | 4.57 | 4260 | 1228 | 4.80 | 4550 | 1268 | 5.21 | 4860
4900 1109 | 410 | 3826 | 1153 | 4.43 | 4128 | 1196 | 475 | 4430 | 1238 | 508 | 4734 —_ — —
5000 1120 | 428 | 3990 | 1164 | 4.61 | 4296 | 1207 | 4.94 | 4604 — — — — — —

LEGEND NOTES; |
— 1. Boldface indicates field-supplied drive is required.
Bshe Brake Horsepawer Input to Fan 2. Maximum continuous bhp is %.25.

Watts — Input Watts fo Motor
*Motor drive range: 830 to 1130 rpm. All other rpms require field-

supplied drive.
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Table 23 — Fan Performance 48HJ014 — Horizontal Discharge Units; Standard Motor (Belt Drive)*

EXTERNAL STATIC PRESSURE (in. wg)
A'f‘(ffho)w 0.2 0.4 0.6 0.8 1.0
Rpm { Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watis | Rpm | Bhp | Walls
3700 876 | 1.19 1106 747 | 1.42 1328 811 | 1.66 1552 871 | 1.91 1779 927 | 2.15 2008
3800 680 | 1.27 1185 760 | 1.52 1414 823 | 1.76 | 1644 882 | 2.01 1876 938 | 226 | 2111
3800 705 | 1.36 1269 773 | 1.61 1503 835 | 1.86 1738 894 | 2.12 1977 948 | 2.38 | 2217
4000 719 | 145 1357 786 | 1.71 1597 848 | 1.97 1838 905 | 2.23 2082 959 | 250 | 2328
4100 734 | 1.55 1449 799 | 1.82 1695 860 | 2.08 1942 N7 | 2.35 2192 970 | 2.62 | 2443
4200 748 | 1.66 1545 813 | 1.93 1797 872 | 2.20 | 2050 928 | 247 | 2305 981 | 2.75 | 2562
4300 763 | 1.76 1646 826 | 2.04 1903 885 | 2.32 | 2162 940 | 260 | 2423 992 | 2.88 | 2686
4400 778 | 1.88 1751 840 | 2.16 2014 898 | 2.44 | 2279 952 | 273 | 2546 | 1004 | 3.02 2814
4500 792 | 1.99 1860 853 | 2.28 2130 910 | 2.67 | 2401 964 | 2.87 2673 | 1015 | 3.16 | 2947
4600 807 | 2.12 1975 867 | 2.41 2250 928 | 2.71 2627 976 | 3.01 2805 | 1027 | 3.31 3085
4700 822 | 2.25 2094 881 | 2.55 2375 936 | 2.85 | 2658 989 | 315 | 2942 | 1038 | 3.46 3227
4800 837 | 2.38 2218 895 | 2.69 | 2505 949 | 3.00 { 2794 | 1001 | 3.31 3083 | 1050 | 3.62 3375
4900 852 | 2.52 2347 909 | 2.83 | 2640 963 | 8.15 | 2935 1014 | 346 | 3230 1062 | 3.78 3528
5000 867 | 2.66 2482 923 | 2.98 2781 976 | 8.30 3081 1026 | 3.63 | 3383 | 1074 | 3.95 3685
5100 882 | 2.81 2622 937 | 3.14 | 2926 989 | 3.47 | 3232 1039 | 3.80 | 8540 1086 | 4.13 | 3849
5200 897 | 2.97 | 2766 951 | 3.30 3077 1003 | 3.63 | 3389 1062 | 3.7 | 8702 | 1099 | 4.3t 4017
5300 912 | 3.13 } 2917 966 | 3.47 3233 1016 | 3.81. | 3551 1065 | 4.15 3870 | 1111 | 449 | 4191
5400 927 | 3.30 3073 980 | 3.64 | 3395 1030 | 8.89 | 3719 | 1078 | 434 | 4044 | 1123 | 4.69 | 4370
5500 943 | 3.47 3234 994 | 3.82 3563 1044 | 4.17 | 3892 1001 | 458 | 4223 | 1136 | 4.88 | 4555
5600 958 | 3.65 3402 1009 | 4.01 3736 1057 | 4.37 | 4071 1104 | 4.73 4408 | 1149 | 5.09 | 4746
5700 973 | 3.83 3575 1023 | 4.20 3915 1071 | 456 | 4256 1117 | 4.93 4599 — — —
5800 988 | 4.03 3754 | 1038 | 4.40 4100 1085 | 4.77 | 4447 | 1130 | 5.14 | 4796 — —_ —
5900 1004 | 4.22 3939 1052 | 4.60 4292 1099 | 4.98 4645 — —_ — — - —
6000 1019 | 4.43 4131 1067 | 4.81 4489 1113 | 5.20 | 4848 — — — — — —_
6100 1034 | 4.64 4328 | 1082 | 5.03 4893 — — — —_ — — —_ — —
6200 1050 | 4.86 4533 — — — — — —_ — —_ — — — —
6300 1065 | 5.09 4744 — — — — — — — — — — — —
EXTERNAL STATIC PRESSURE (in. wg)
A'(Rgf';rgw 1.2 14 16 . 1.8 2.0
Rpm [ Bhp Watts | Rpm | Bhp | Watts | Rpm | Bhp | Watlts | Rpm | Bhp | Watts | Rpm | Bhp | Waits
3700 981 | 2.40 2240 1031 | 2.65 2473 1079 | 2.91 2709 11256 | 3.16 2948 | 1169 | 342 | 3189
3800 990 | 2562 | 2348 | 1040 | 2.77 | 2587 1088 | 3.03 | 2828 1133 | 3.30 3073 | 1177 | 356 | 3319
3900 100G | 2.64 2459 | 1050 | 2.90 2705 1097 | 3.17 | 2951 1142 | 343 | 3201 1186 | 3.70 | 3452
4000 1011 | 2.76 2576 1059 | 3.03 | 2826 1106 | 3.30 3079 | 1151 | 3.68 3334 | 1194 | 3.85 | 3591
4100 1021 | 2.89 | 2697 | 1069 | 3.17 | 2953 1116 | 3.44 3210 | 1160 | 3.72 3471 1203 | 4.00 | 3733
4200 1031 | 3.03 2822 1079 | 3.3t 3083 | 1125 | 3.59 3347 | 1169 | 3.87 | 3612 | 1212 | 416 | 3880
4300 1042 | 3.18 2951 1089 | 345 3218 | 1135 | 3.74 | 3487 | 1179 | 4.03 8758 | 1221 | 4.32 | 4031
4400 1083 | 3.31 3085 1100 | 3.60 3357 { 1145 1 3.90 | 3632 | 1188 | 4.19 3909 | 1230 | 449 | 4187
4500 1064 | 3.46 3224 | 1110 | 3.76 3602 | 1155 { 4.06 | 3782 | 1198 | 4.36 | 4064 | 1239 | 4.66 | 4348
4600 1075 | 3.61 3367 | 1121 | 3.91 3650 | 1165 | 4.22 | 3937 | 1208 | 4.523 4224 | 1249 | 4.84 | 4514
4700 1086 | 3.77 | 3515 | 1131 | 408 | 3805 | 1175 | 4.39 | 4096 | 1217 | 4.71 4389 | 1258 | 5.02 | 4684
4800 1097 | 3.93 3668 | 1142 | 4.25 3063 | 1186 | 4.57 | 4260 | 1228 | 4.80 | 4550 | 1268 | 5.21 4860
4900 1108 | 4.10 3826 | 1153 | 4.43 4128 | 1196 | 4,75 | 4430 | 1238 | 5.08 4734 - — —
5000 1120 | 4.28 3990 | 1164 | 4.61 4296 1 1207 | 4.94 | 4604 — — — — — —
5100 1132 | 4.46 4159 | 1175 | 4.79 4471 1218 | 513 | 4784 — —_ — —_ —
5200 1144 | 4.65 4333 | 1187 | 4.99 4551 — — — — — — — —_ —
5300 1155 | 4.84 4512 | 1198 | 5.19 | 4836 — — — — — — — — —
5400 1167 | 5.04 4697 — — — — — — — — — — — —
5500 1179 | 5.24 4889 — — — — — — — — — — —_ —
5600 —_ — — — — — — — — — —_ — — — —
5700 — — —_ — — — — — — — — — — — —
5800 — — - — —_ — — — — — — — — — —
5900 — — — — — — — — — — — — — — —
60600 — — — —_ — — — — — — — — —_ — —
6100 — — — —_ — — — — — — — — — — —
6200 — — — — — — — —_— — — — — — — —
6300 — — — — — — — — — — — — — — —
LEGEND NOTES:
Bhp — Brake Horsepawer input to Fan 1. Boldface indicates fleld-supplied drive is required.
Watts — Input Watts to Motor 2. Maximum continuous bhp is 5.25.
3. See this page for General Fan Performance Notes.
*Motor drive range: 830 to 1130 rpm. All other rpms require field-
supplied drive.
GENERAL NOTES FOR FAN PERFORMANCE DATA TABLES
1. Values include losses for filters, unit casing, and wet coils. See Table 8 and motor failure. Unit warranty will not be affected, See Evaporator-Fan Motor
Fig. 44 for accessory/FIOP static pressure information. Performance data in Tables 9A and 9B for additional information.
2. Extensive motor and electrical testing on these units ensures that the full 3. Use of a field-supplied motor may affect wire sizing. Contact your Carrier
range of the motor can be utilized with confidence. Using the fan motors up representative for details.

to the wattage ratings shown will not result in nuisance tripping or premature 4. Interpolation is permissible. Do not extrapolate.
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PRE-START-UP

A WARNING
Failure to observe the following warnings could result in

serious personal injury.

1. Follow recognized safety practices and wear piotective

goggles when checking or the servicing refrigerant

system.

Do not operate the compressor or provide any electric

power to the unit unless the compressor terminal cover

is in place and secured.

3. Do not remove the compressor terminal cover until all
electrical sources are disconnected.

4. Relieve all pressure from the system before touching or
disturbing anything inside the compressor terminal box
if refrigerant leak is suspected around the compressor
terminals.

5. Never attempt to repair a soldered connection while the
refrigerant system is under pressure.

6. Do not use torch to remove any componert. The sys-
tem contains oil and refrigerant under pressure. To
remove a component, wear profective goggles and pro-
ceed as follows:

a. Shut off gas and then electrical power to the unit.
Install lockout tag.

b. Relieve all pressure from the system using both
high-pressure and low-pressure ports.

c. Cut the component connection tubing with a tubing
cutter, and remove the component from the unit.

d. Carefully unsweat the remaining tubing stubs when
necessary. Oil can ignite when exposed to torch

S8

flame.

Proceed as follows to inspect and prepare the unit for initial
start-up:

1. Remove all access panels.

2. Read and follow instructions on all WARNING, CAU-
TION, and INFORMATION Iabels attached to, or
shipped with, the unit.

3. Make the following inspections:

a. Inspect for shipping and handling damages such as
broken lines, loose paits, or disconnected wires, efc.

b. Imspect for oil at all refrigerant tubing connections
and on unit base. Detecting oil generally indicates a
refrigerant leak. Leak-test all refrigerant tubing con-
nections using an electronic leak detector, halide
torch, or liquid-soap solution.

c. Inspect all field-wiring and factory-wiring connec-
tions. Be sure that connections are completed and
tight.

d. Inspect coil fins. If damaged during shipping and
handling, carefully straighten the fins with a fin
comb.

4. Verify the following conditions:

a. Make sure that condenser fan blade is correctly
positioned in the fan orifice. See Condenser-Fan
Adjustment section on page 48 for more details.

b. Make sure that air filter(s) is in place.

C. Make sure that condensate drain trap is filled with
water to ensure proper drainage.

d. Make sure that all tools and miscellaneous loose parts
have been removed.
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START-UP

Unit Preparation — Make sure that unit has been
installed in accordance with installation instructions and
applicable codes. Complete the Start-Up Checklist, located on
the back page of this booklet.

Return-Air Filters — Make sure cormrect filters are
installed in filter tracks (see Table 1). Do not operate unit with-
ouf retum-air filters.

Outdoor-Air Inlet Screens — Outdoor-air infet screen(s)
must be in place before operating unit.

Compressor Mounting — Compressors are internally
spring mounted. Do not loosen or remove compressor hold-
down bolts.

Internal Wiring — Check all electrical connections in
unit control boxes. Tighten as required.

Gas Piping — Check gas piping for leaks.

A WARNING
Disconnect gas piping from unit when leak

testing at pressure greater than !/, psig. Pres-
sures greater than 1/, psig will cause gas
valve damage resulting in hazardous condi-
tion. If gas valve is subjected to pressure
greater than 1/, psig, it must be replaced
before use. When pressure testing field-
supplied gas piping at pressures of 1/, psig
or less, a unit connected to such piping must
be isolated by manually closing the gas
valve.

)
)

Refrigerant Service Ports — To service refrigerant
service ports, remove compressor access panel. Each unit sys-
tem has 4 Schrader-type service gage ports: one on the suction
line, one on the liquid line, one on the compressor discharge
line and one on the discharge line underneath the high-pressure
switch. Be sure that caps on the ports are tight. The Schrader-
type valve on the discharge line is located under the low-
pressure switch.

High Flow Valves — High flow refrigerant valves are
located on the compressor hot gas and suction tubes. Large
black plastic caps distinguish these valves with O-rings located
inside the caps. These valves cannot be accessed for service in
the field. Ensure that the plastic caps are in place and tight or
the possibility of refrigerant leakage could occur.

Compressor Rotation — It is important to be certain
that the compressors are rotating in the proper direction, To de-
termine whether or not compressors are rotating in the proper
direction:

1. Connect service gages to the suction and discharge pres-
sure fittings.

2. Energize the compressor.

3. 'The suction pressure should drop and the discharge pres-
sure should rise, as is normal on any start-up,

If the suction pressure does not drop and the discharge pres-
sure does not rise to normal levels:

1. Note that the evaporator fan is probably also rotating in
the wrong direction.

Turn off power to the unit and install lockout tag.
Reverse any two of the unit power leads.
Reapply power to the compressor.

AW



il Kl

The suction and discharge pressure levels should now move
to their normal stast-up levels.

A CAUTION

‘When the compressors are rotating in the wrong direction,
the unit will have increased noise levels and will not pro-
vide heating and cooling. Compressor failure will occur if
the unit continues to operate in this condition.

Cooling — To start unit, turn on main power supply. Set
system selector switch at COOL position and fan switch at
AUTO. position. Adjust thermostat to a setting below room
temperature. Compressor starts on closure of contactors.

Check unit charge. Refer to Refrigerant Charge section on
page 48. :

Reset thermostat at a position above room temperature.

Compressor will shut off. Evaporator fan will shut off after
30-second delay.
TO SHUT OFF UNIT — Set system switch at OFF position.
Resetting thermostat at a position above room temperature
shuts unit off temporarily until space temperature exceeds ther-
mostat setting. Units are equipped with Cycle-LOC™ protec-
tion device. Unit shuts down on any safety trip and remains off;
an indicator light on the thermostat comes on. Check reason for
safety trip.

Compressor restart is accomplished by manual reset at the
thermostat by turning the selector switch to OFF position and
then to ON position.

Main Burners — Main burners are factory set and should
require no adjustment.
TO CHECK ignition of main burners and heating controls,
move thermostat set point above room temperature and verify
that the bumers light and evaporator fan is energized. After
ensuring that the unit continues to heat the building, lower the
thermostat setting below room temperature and verify that the
burners and evaporator fan tumn off.

Refer to Table 24 for the correct orifice to use at high
altitudes.
NOTE: Upon a call for heat the main burners will remain on
for a minimum of 60 seconds.

Table 24 — Altitude Compensation*

90,000-224,006 BTUH 250,000 BTUH

NOMINAL INPUT NOMINAL INPUT

ELEVATION Natural Liquid Natural Liquid

(F9 Gas Propane Gas Propane

Orifice Orifice Orifice Orifice

Sizet Sizet Sizet Sizet
0-2,000 31 41 30 38
2,000 32 42 30 39
3,000 32 42 31 40
4,000 32 42 32 41
5,000 33 43 33 42
5,000 34 43 34 43
7,000 35 44 35 43
8,000 36 44 36 44
9,000 37 45 37 44
10,000 38 46 38 45
11,600 39 47 38 45
12,000 40 47 40 46
13,000 41 48 41 47
14,000 42 48 42 47

*As the height above sea level increases, there is less oxygen per cubic foot
of air. Therefore, heat input rate should be reduced at higher altitudes.
1Orifice available through your local Garrier distributor.

Heating

1. Purge gas supply line of air by opening union ahead of
gas valve. When gas odor is detected, tighten union and
wait 5 minutes before proceeding,
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Turn on electrical supply and open manual gas valve.

Set system switch selector at HEAT position and fan
switch at AUTO. or ON position. Set heating temperature
lever above room temperature.

4. The induced-draft motor will start.

5. After a call for heating, the main burners should light
within § seconds. If the burners do not light, then there is
a 22-second delay before another 5-second try. If the
burners still do not light, the time delay is repeated. H the
burners do not light within 15 minutes, there is a lockout.
To reset the control, break the 24 v power fo W1.

6. The evaporator fan will turn on 45 seconds after a call for
heating.

7. The evaporator fan will tum off 45 seconds after the ther-
mostat temperature is satisfied.

8. Adjust airflow to obtain a temperature rise within the
range specified on the unit nameplate and Table 1.

NOTE: The default value for the evaporator-fan motor on/off
delay is 45 seconds. The Integrated Gas Unit Controller (IGC)
modifies this value when abnormal limit switch cycles occur,
Based upon unit operating conditions, the on delay can be
reduced to O seconds and the off delay can be extended to
180 seconds. When one flash of the LED is observed, the
evaporator-fan on/off delay has been modified.

If the limit switch trips at the start of the heating cycle dur-
ing the evaporator on delay, the time period of the on delay for
the next cycle will be 5 seconds less than the time at which the
switch tripped. (Example: If the limit switch trips at 30 sec-
onds, the evaporator-fan on delay for the next cycle will occur
at 25 seconds.) To prevent short-cycling, a 5-second reduction
will only occur if a minimum of 10 minutes has elapsed since
the last call for heating.

The evaporator-fan off delay can also be modified. Once the
call for heating has ended, there is a 10-minute period during
which the modification can occur. If the limit switch trips dur-
ing this period, the evaporator-fan off delay will increase by
15 seconds, A maximum of 9 trips can occur, extending the
evaporator-fan off delay to 180 seconds.

To restore the original default value, reset the power to

the unit.
TO SHUT OFF UNIT — Set system selector switch at OFF
position. Resetting heating selector lever below room tempera-
ture will temporarily shut oft unit until space temperature falls
below thermostat setting. .

Safety Relief — A soft-solder joint at the suction-line
Schrader post provides pressure relief under abnormal tempera-
ture and pressure conditions.

Ventilation (Continuous Fan) — Set fan and system
selector switches at ON and OFF positions, respectively.
Evaporator fan operates continuously to provide constant air
circulation. When the evaporator fan selector switch is turned
to the OFF position, there is a 30-second delay before the fan
turns off.

Operating Sequence

COOLING, UNITS WITHOUT ECONOMIZER — When
thermostat calls for cooling, terminals G and Y1 are energized.
The indoor-fan contactor (IFC) and compressor contactor are
energized and indoor-fan motor, compressor, and outdoor fan
starts. The outdoor fan motor runs continuously while unit is
cooling.

HEATING, UNITS WITHOUT ECONOMIZER — When
the thermostat calls for heating, terminal W1 is energized. In
order to prevent thermostat shost-cycling, the unit is locked
into the Heating mode for at least 1 minute when W1 is ener-
gized. The induced-draft motor (IDM) is then energized and
the burner ignition sequence begins. The indoor (evaporator)
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fan motor (IFM) is energized 45 seconds after a flame is
ignited. On units equipped for two stages of heat, when
additional heat is needed, W2 is energized and the high-fire
solenoid on the main gas valve (MGV) is energized. When the
thermostat is satisfied and W1 and W2 are deenergized, the
IFM stops after a 45-second time-off delay.

COOLING, UNITS WITH ECONOMIS$ER IV — When free
cooling is not available, the compressors will be controlled by
the zone thermostat. When fiee cooling is available, the
outdoor-air damper is modulated by the EconoMi$er IV con-
trol to provide a 50 to 55 F supply-air temperature into the
zone. As the supply-air temperature fluctuates above 55 or be-
low 50 F, the dampers will be modulated (open or close) to
bring the supply-air temperature back within the set points.

Integrated EconoMi$er IV operation on single-stage units
requires a 2-stage thermostat (¥1 and Y2).

For EconoMi$er IV operation, there must be a thermostat
call for the fan (G). This will move the damper to its minimum
position during the occupied mode.

Above 50 F supply-air temperature, the dampers will modu-
late from 100% open to the minimum open position. From 50 F
to 45 F supply-air temperature, the dampers will maintain at
the minimum open position. Below 45 F the dampess will be
completely shut, As the supply-air temperatuse rises, the damp-
ers will come back open to the minimum open position once
the supply-air temperature rises to 48 F

H optional power exhaust is installed, as the outdoor-air
damper opens and closes, the power exhaust fans will be ener-
gized and deenergized.

If field-installed accessory CO, sensors are connected to the
EconoMiS$er IV control, a demand controlled ventilation strate-
gy will begin to operate. As the CO, level in the zone increases
above the CO, set point, the minimum position of the damper
will be increased proportionally. As the CO, level decreases
because of the increase in fresh air, the outdoor-air damper will
be proportionally closed. Damper position will follow the high-
er demand condition from DCV mode or free cooling mode.

Damper movement from full closed to full open (or vice
versa) will take between 11/, and 2!/, minutes.

H free cooling can be used as determined from the appropri-
ate changeover command (switch, dry bulb, enthalpy curve,
differential dry bulb, or differential enthalpy), a call for cooling
(Y1 closes at the thermostat) will cause the control to modulate
the dampers open to maintain the supply air temperature set
point at 50 to 55 F,

As the supply air femperature drops below the set point
range of 50 to 55 F, the control will modulate the outdoor-air
dampers closed to maintain the proper supply-air temperature.

HEATING, UNITS WITH ECONOMISER IV — When the
room temperature calls for heat, the heating controls are ener-
gized as described in the Heating, Units Without Economizer
section. When the thermostat is satisfied, the economizer
damper moves to the minimum position.
COOLING, UNITS WITH ECONOMIS$ER2, PREMIER-
LINK™ CONTROL AND A THERMOSTAT — When free
cooling is not available, the compressors will be controlled by
the PremierLink control in response to the Y1 and Y2 inputs
from the thermostat.

The PremierLink control will use the following information
to determine if free cooling is available:
¢ Indoor fan has been on for at least 30 seconds.
The SPT, SAT, and OAT inputs must have valid readings.
OAT must be less than 75 K
OAT must be less than SPT.
Enthalpy must be LOW (may be jumpered if an enthalpy
sensor not available).
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« Economizer position is NOT forced.

Pre-cooling occurs when there is no call from the thermostat
except G Pre-cooling is defined as the economizer modulates
to provide 70 F supply air.

When free cooling is available the PremierLink control will
control the compressors and economizer to provide a supply-
air temperature determined to meet the Y1 and Y2 calls from
the thermostat using the following three routines. The three
control routines are based on OAT.

The 3 routines are based on OAT where:
SASP = Supply Air Set Point
DXCTLO = Direct Expansion Cooling Lockout Set Point
PID = Proportional Integral
Routine 1 (OAT < DXCTLO)

* Y1 energized — economizer maintaing a SASP
(SATLOI + 3).

* Y2 energized — economizer maintaing a SASP
(SATLOZ + 3).

Routine 2 (DXCTLO < OAT < 68 F)

« If only Y1 energized, the economizer maintains a SASP
= (SATLOI1 + 3).

* If SAT > SASP + 5 and economizer position > 80%,
economizer will go to minimum position for 3 minutes or
until SAT > 68 F.

First stage of mechanical cooling will be energized.
Integrator resets.

* Economizer opens again and controls to current SASP
after stage one on for 90 seconds.

* With Y1 and Y2 energized economizer maintains an
SASP =SATLO2 + 3.

* If SAT > SASP + 5 and economizer position >80%,
economizer will go to minimum position for 3 minutes or
until SAT > 68 F.

» If compressor one is on then second stage of mechanical
cooling will be energized. Otherwise the first stage will
be energized.

» Integrator resets.

* Economizer opens again and controls to SASP after
stage one on for 90 seconds.

Routine 3 (OAT > 68)

* Economizer is opened 100%.

+ Compressors | and 2 are cycled based on Y1 and Y2
using minimum on and off times and watching the sup-
ply air temperature as compared to SATLOI1 and
SATLO?2 set points.

If optional power exhaust is installed, as the outdoor-air
damper opens and closes, the power exhaust fans will be ener-
gized and deenergized.

¥ field-installed accessory CO, sensors are connected to the
PremierLink control, a PID-controlled demand ventilation
strategy will begin to operate. As the CO, level in the zone
increases above the CO, set point, the minimum position of the
damper will be increased proportionally. As the CO, level
decreases because of the increase in fresh air, the outdoor-air
damper will be proportionally closed.

HEATING, UNITS WITH ECONOMI$ER?2, PREMIERLINK
CONTROL AND A THERMOSTAT — When the thermostat
calls for heating, terminal W1 is energized. The PremierLink
control will move the economizer damper to the minimum po-
sition if there is a call for G and closed if there is a call for W1
without G. In order to prevent thermostat from short cycling,
the umit is locked into the heating mode for at least 10 minutes
when W1 is energized. The induced-draft motor is then ener-
gized and the burner ignition sequence begins.
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On units equipped for two stages of heat, when additional
heat is needed, W2 is energized and the high-fire solenoid on
the main gas valve (MGV) is energized. When the thermostat
is satisfied and W1 is deenergized, the IFM stops after a
45-second time-off delay unless G is still maintained.

COOLING, UNITS WITH ECONOMISER2, PREMIER-
LINK™ CONTROL AND A ROOM SENSOR — When
free cooling is not available, the compressors will be controlled
by the PremierLink controller using a PID Error reduction cal-
culation as indicated by Fig. 48.

The PremierLink controller will uge the following informa-
tion to determine if free cooling is available:

» Indoor fan has been on for at least 30 seconds.

The SPT, SAT, and OAT inputs must have valid readings.
OAT must be less than 75 F.

OAT must be less than SPT.

Enthalpy must be LOW (may be jumpered if and
enthalpy sensor is not available).

« Economizer position is NOT forced.

When free cooling is available, the outdoor-air damper is
positioned through the use of a Proportional Integral (PID)
control process to provide a caleulated supply-air temperature
into the zone. The supply air will maintain the space tempera-
ture between the heating and cooling set points as indicated in
Fig. 49.

‘The PremierLink control will integrate the compressors
stages with the economizer based on similar logic as the three
routines listed in the previous section. The SASP will float up
and down based on the error reduction calculations that com-
pare space temperature and space set point.

When outside-air temperature conditions require the econo-
mizer to close for a compressor stage-up sequence, the econo-
mizer control integrator is reset to zero after the stage-up se-
quence is completed. This prevents the supply-air temperature
from dropping too quickly and creating a freeze condition that
would make the compressor turn off prematurely.

The high space set point is used for DX (direct expansion)
cooling -control, while the economizer space set point is a
calculated value between the heating and cooling set points.
The economizer set point will always be at least one degree
below the cooling set point, allowing for a smeoth transition
from mechanical cooling with economizer assist, back to
economizer cooling as the cooling set point is achieved,
The compressors may be used for initial cooling then the
PremierLink controller will modulate the economizer using an
error reduction calculation to hold the space temperature
between the heating and cooling set points. See Fig. 49.

The controller uses the following conditions to determine

economizer cooling:

Enthalpy is Low

SAT reading is available

OAT reading is available

SPT reading is available

OAT < SPT

Economizer Position is NOT forced

If any of the above conditions are not met, the economizer
submaster reference (ECSR) is set to maximum limit and the
damper moves to minimum position. The operating sequence
is complete. The ECSR is recalculated every 30 seconds.

If an optional power exhaust is installed, as the outdoor-air
damper opens and closes, the power exhaust fans will be
energized and deenergized.

If field-installed accessory CO, sensors are connected to
the PremierLink control, a PID-controlled demand ventilation
strategy will begin to operate. As the CO, level in the zone
increases above the CO; set point, the minimum position of the
damper will be increased proporionally. As the CO, level
decreases because of the increase in fresh air, the outdoor-air
damper will be proportionally closed.
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Fig. 49 — Economizer Temperature
Control Example

HEATING, UNIT WITH ECONOMISER2, PREMIERLINK

CONTROL AND A ROOM SENSOR — Every 40 seconds

the controller will calculate the required heat stages (maximum

of 3) to maintain Supply-Air Temperature (SAT) if the follow-

ing qualifying conditions are met:

= Indoor fan has been on for at least 30 seconds.

+ COOL mode is not active,

« OCCUPIED, TEMP. COMPENSATED START or
HEAT mode is active.

* SAT reading is available.

* Fire shutdown mode is not active.

If all of the above conditions are met, the number of heat
stages is calcnlated; otherwise the required number of heat
stages will be sef to 0.

It the PremierLink controller determines that heat stages are
required, the economizer damper will be moved to minimum
position if occupied and closed if unoccupied.

Staging should be as follows:
H Heating PID STAGES=2

« HEAT STAGES=1 (50% capacity) will energize HS1

« HEAT STAGES=2 (100% capacity) will energize HS2

If Heating PID STAGES=3 and AUXOQUT = HS3

* HEAT STAGES=1 (33% capacity) will energize HS1

* HEAT STAGES=2 (66% capacity) will energize HS2

* HEAT STAGES=3 (100% capacity) will energize HS3
In order to prevent short cycling, the unit is locked into the

Heating mode for at least 10 minutes when HS1 is deenergized.

When HSIT is energized the induced-draft motor is then

energized and the burner ignition sequence begins. On units

equipped for two stages of heat, when additional heat is need-

ed, HS2 is energized and the high-fire solenoid on the main gas

valve (MGV) is energized. When the space condition is satis-

fied and HS1 is deenergized the IFM stops after a 45-second
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time-off delay unless in the occupied mode. The fan will run
continuously in the occupied mode as required by national
energy and fresh air standards.

UNITS WITH THE HUMIDI-MIZER™ ADAPIIVE
DEHUMIDIFICATION SYSTEM

Normal Design Cooling Operation — When the rooftop op-
erates under the normal sequence of operation, the compressors
will cycle to maintain indoor conditions. See Fig. 50.

The Humidi-MiZer adaptive dehumidification system in-
cludes a factory installed Motormaster® low ambient control
to keep the head and suction pressure high, allowing normal
design cooling mode operation down to 0° E
Subcooling Mode — When subcooling mode is initiated, this
will energize (close) the liquid line solenoid valve (LLSV)
forcing the hot liquid refrigerant to enter the subcooling coil
(see Fig. 51).

As the hot liquid refrigerant passes through the subcooling/
reheat dehumidification coil, it is exposed to the cold supply
airflow coming through the evaporator coil. The liquid is fur-
ther subcooled to a temperature approaching the evaporator
leaving-air temperature. The liquid then enters a thermostatic
expansion valve (TXV) where the liquid drops to a lower pres-
sure. The TXV does not have a pressure drop great enough to
change the liquid to a 2-phase fluid, so the liquid then enters
the Acutrol™ device at the evaporator coil.

The liquid enters the evaporator coil at a temperature lower
than in standard cooling operation. This lower temperature
increases the latent capacity of the rooftop unit. The refrigerant
passes through the evaporator and is turned into a vapor. The
air passing over the evaporator coil will become colder than
during normal operation. However, as this same air passes over
the subcooling coil, it will be slightly warmed, partially reheat-
ing the air. )

Subcooling mode operates only when the outside-air em-
perature is warmer than 40 E A factory-installed temperature
switch located in the condenser section will lock out subcool-
ing mode when the outside temperature is cooler than 40 F

The scroll compressors are equipped with crankcase heaters
to provide protection for the compressors due to the additional
refrigerant charge required by the subcooling/reheat coil.

When in subcooling mode, there is a slight decrease in
system total gross capacity (5% less), a lower gross sensible
capacity (20% less), and a greatly increased latent capacity (up
to 40% more).

Hot Gas Reheat Mode — When the humidity levels in the
space require humidity control, 2 hot gas solenoid valve (spe-
cific to hot gas reheat mode only) will open to bypass a portion
of hot gas refrigerant around the condenser coil (see Fig, 52).

This hot gas will mix with liquid refrigerant leaving the con-
denser coil and flow to the subcoocling/reheat dehumidification
coil. Now the conditioned air coming off the evaporator will be
cooled and dehumidified, but will be warmed to neutral condi-
tions (72 F to 75 F) by the subcooling/reheat dehumidification
coil.

NOTE: The 48HJ008-014 rooftop units can operate one circuit
in subcooling mode and one circuit in hot gas reheat mode or
both circuits in hot gas reheat mode, or both in normal design
cooling mode.

The net effect of the rooftop when in hot gas reheat mode is
to provide nearly all latent capacity removal from the space
when sensible loads diminish (when outdoor temperature con-
ditions are moderate). When in hot gas reheat mode, the unit
will operate to provide mostly latent capacity and extremely
low sensible heat ratio capability.

Similar to the subcooling mode of operation, hot gas reheat
mode operates only when the outside-air temperature is
warmer than 40 F. Below this temperature, a factory-installed
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outside air temperature switch will lock out this mode of
operation.

See Table 25 for the Humidi-MiZer adaptive dehumidifica-
tion system sequence of operation.
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Fig. 50 — Humidi-MiZer Normal Design
Cooling Mode Operation
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Fig. 51 — Humidi-MiZer Subcooling Mode
Operation
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Fig. 52 — Humidi-MiZer Hot Gas Reheat Mode
Operation



Table 25 — Humidi-MiZer™ Adaptive Dehumidification System Sequence of Operation
and System Response — Dual Compressor Units (48HJ008-14)

48HJ UNIT OPERATION
THERMOSTAT INPUT | ECONOMIZER FUNCTION Firt Stage Second Stage
. S
H Y1 Y2 Ec&ﬁtn?zer Economizer Comp1r essor Sul&fggémg l-li{(:hce;:ts Compzressor Sulm::g;ing il-!ioeth(ei:’t
Set Point Mode Mode

Off —_ — Unit Operates Under Normal Sequence of Operation

On on On No Off On Yes No On Yes No
On on Off No Off On Yes No On No Yes
On On On Yes On On Yes No On No Yes
On On Off Yes On On No Yes On No Yes
On Off Off No Off On No Yes On No Yes

LEGEND
OAT — Outdoor Alr Tempetature

NOTE: On a thermostat call for W1, all cooling and dehumidification will be off.

SERVICE

A CAUTION

When servicing unit, shut off all electrical power to unit
and install lockout tag to avoid shock hazard or injury from
rotating parts.

Cleaning — Inspect the unit interior at the beginning of
each heating and cooling season and as operating conditions
require.

EVAPORATOR COIL

1. Turn unit power. Install lockout tag. Remove evaporator
coil access panel. .

2. If economizer or two-position damper is installed,
remove economizer or two-position damper by discon-
necting Molex plug and removing mounting screws. Re-

fer to Accessory Economizer or Two-Position Damper

Installation Instructions for more details.

Slide filters out of unit.

4. Clean coil using a commercial coil cleaner or dishwasher

detergent in a pressurized spray canister. Wash both sides

of coil and flush with clean water. For best results, back-
flush toward the return-air section to remove forei £n
material.

Flush condensate pan after completion.

Reinstall economizer or two-position damper and filters.

Reconnect wiring.

8. Replace access panels.

CONDENSER COIL

1. Turn off unit power. Install lockout tag,

Remove top panel screws on condenser end of unit.

Remove condenser coil corner post. See Fig. 53. To hold

top panel open, place coil corner post between top panel

and center post. See Fig. 54.

Remove screws securing coil to center post.

5. Remove fastener holding coil sections together at return
end of condenser coil. Carefully separate the outer coil
section 3 to 4 in. from the inner coil section. See Fig. 55.

6. Use a water hose or other suitable equipment to flush
down between the 2 coil sections to remove dirt and
debris. Clean the outer surfaces with a stiff brush in the
normal manner

7. Secure inner and outer coil rows together with a field-
supplied fastener.

w

Now

>

8. Reposition the outer coil section, and remove the coil cor-

ner post from between the top panel and center post.

9. Reinstall the coil comer post, and replace all screws,
CONDENSATE DRAIN — Check and clean each year at
start of cooling season. In winter, protect against freeze-up.
FILTERS — Clean or replace at start of each heating and cool-
ing season, or more often if operating conditions require it. Re-
placement filters must be same dimensions as original filters.
OUTDOOR-AIR INLET SCREENS — Clean screens with
steam or hot water and a mild detergent. Do not use disposable
filters in place of screens.

CONTROL BOX
CORNER POST

TOP REMOVE CONDENSER
PANEL SCREWS FAN

REMQVE
SCREWS

COIL CENTER

POST
GONDENSER REMOVE COIL

colL CORNER POST
Fig. 53 — Cleaning Condenser Coil

COIL CORNER CENTER BAFFLE TOP PANEL

CONDENSER COIL
Fig. 54 — Propping Up Top Panel



TOPVIEW TOP PANEL

CONDENSER
COIL

INNER COIL
SECTION

CENTER
BAFFLE

OUTER COIL.

CLEAN SECTION

RETURN END
Fig. 55 — Separating Coil Sections

Lubrication
COMPRESSORS ~— Each compressor is charged with correct
amount of oil at the factory.

FAN MOTOR BEARINGS — Fan motor bearings are of the
permanently lubricated type. No further lubrication is required.
No lubrication of condenser or evaporator fan motors is
required,

Condenser-Fan Adjustment (Fig. 56)
L. Shut off unit power supply. Install lockout tag.

2. Remove condenser-fan assembly (grille, motor, motor
cover, and fan) and loosen fan hub setscrews.

3. Adjust fan height as shown in Fig. 56.
4. Tighten setscrews and replace condenser-fan assembly.

Fig. 56 — Condenser-Fan Adjustment

Economizer Adjustment — Refer to optional econo-
mizer section on page 18.

Refrigerant Charge — Amount of refrigerant charge is
listed on unit nameplate (also refer to Table 1). Refer to Carrier
GTAC2-5 Charging, Recovery, Recycling, and Reclamation
training manual and the following procedures.

Unit panels must be in place when the unit is operating
during charging procedure.

NO CHARGE — Locate and repair any refrigerant leak. Use
standard evacuating techniques. After evacuating system,
weigh in the specified amount of refrigerant (refer to Fable 1).

LOW CHARGE COOLING — Use Cooling Charging Charts,
Fig. 57-60, vary refrigerant until the conditions of the charts are
met. Note the charging charts are different from type normally
used. Charts are based on charging the units to the correct
superheat for the various operating conditions. Accurate
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pressure gage and temperature sensing device are required.
Connect the pressure gage to the service port on the suction
line. Mount the temperature sensing device on the suction line
and insulate it so that outdoor ambient temperature does not
affect the reading. Indoor-air cfin must be within the normal
operating range of the unit,

HUMIDI-MIZER™ ADAPTIVE DEHUMIDIFICATION
SYSTEM — The system charge for units with the Humidi-
MiZer adaptive dehumidification system is greater than that of
the standard unit alone. The charge for units with this option is
indicated on the unit nameplate drawing. Also refer to
Fig. 61-63. To charge systems using the Humidi-MiZer adap-
tive dehumidification system, fully evacuate, recover, and
recharge the system to the nameplate specified charge level. To
check or adjust refrigerant charge on systems using the
Humidi-MiZer adaptive dehumidification system, charge per
Fig. 61-63.

NOTE: When using the charging charts, it is important that
only the subcooling/reheat dehumidification coil liquid line
solenoid valve be energized. The subcooling/reheat dehumidi-
fication coil liquid line solenoid valve MUST be energized to
use the charging charts and the outdoor motor speed controller
jumpered to run the fan at full speed.

The chasts reference a liquid pressure (psig) and tempera-
tore at a point  between the condenser coil and the subcooling/
reheat dehumidification coil. A tap is provided on the unit to
measure liquid pressure entering the subcooling/reheat dehu-
midification coil.

IMPORTANT: The subcooling mode charging charts
(Fig. 61-63) are to be used ONLY with units having the
optional Humidi-MiZer subcooling option. DO NOT use
standard charts (Fig. 57-60) for units with Humidi-MiZer
option, and DO NOT use Fig. 61-63 for standard units.

TO USE COOLING CHARGING CHART, STANDARD
UNIT — Take the outdoor ambient temperature and read the
suction pressure gage. Refer to chart to determine what the suc-
tion temperature should be. If suction temperature is high, add
refrigerant. If suction temperature is low, carefully recover
some of the charge. Recheck the suction pressure as charge is
adjusted.

Example: (Fig. 57, Circuit 1)

Outdoor Temperature. . .. ....ovvuuervnrrnrenrnnn . 85F
SuctionPressure...........ooiiiiiiiiii. ., 70 psig
Suction Temperature shouldbe. ..................... 48 F

(Suction Temperature may vary = 5° F.)

Hf charging device is used, temperature and pressure read-
ings must be accomplished using the charging charts.

TO USE COOLING CHARGING CHART, UNITS WITH
HUMIDI-MIZER ADAPTIVE DEHUMIDIFICATION SYS-
TEM —Refer to charts (Fig. 61-63) to determine the proper
leaving condenser pressure and temperature,

Example (Fig. 61, Circuit 1):

Leaving Condenser Pressure. .. .................. 300 psig
Leaving Condenser Temperature .. ................. 117F

NOTE: When using the charging charts, it is important that
only the subcooling/reheat dehumidification coil liquid line
solenoid valve be energized. The subcooling/reheat dehumidi-
fication coil liquid line solenoid valve MUST be energized to
use the charging charts and the outdoor motor speed controller
Jjumpered to run the fan at full speed.
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COOLING MODE CHARGING CHART
7.5 TON - 60HZ
(APPLICABLE ONLY WHEN COIL IS IN SUBCOOLING MODE)

OUTDOOR FAN MUST BE OPERATING
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IRCUIT 1 CIRCWIT 2
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g
Ny

L1QUID TEMPERATURE LEAVING CONDENSER ¢(DEG. F)

s0 100 150 200 250 300 350 ‘400

LIQUID PRESSURE LEAVING CONDENSER (PSI6)

NOTE: When using the charging charts, it is important that only the
subcooling/reheat dehumidification coil liquid line solenoid valve be
energized. The subcooling/reheat dehumidification coil liquid line sole-
noid valve MUST be energized to use the charging charts and the out-
door motor speed controller jumpered to run the fan at full speed.

Fig. 61 — Cool'ing Charging Chart, 48HJ008
With Optional Humidi-MiZer™ Adaptive
Dehumidification System
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8.5 & 10 TON - BOHZ
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LIQUID PRESSURE LEAVING CONDENSER (PSIG)

NOTE: When using the charging charls, it is important that only the
subcooling/reheat dehumidification coil liquid line solencid valve be
energized. The subcooling/reheat dehumidification coil liguid line sole-
noid valve MUST be energized to use the charging charts and the out-
door motor speed controlier jumpered to run the fan at full speed.

Fig. 62 — Cooling Charging Chart, 48HJ009,012
With Optional Humidi-MiZer Adaptive
Dehumidification System
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COOLING MODE CHARGING CHART
12.5 TON - BOHZ
(APPLICABLE ONLY WHEN COIL IS IN SUBCOOLING MODE

OUTDOOR FAN MUST BE OPERATING

CIRCUIT 1

ADD CHARGE IF ABOVE CURVE

CIRCUIT 2

LIQUID TEMPERATURE LEAVING CONDENSER (DEG. £)

50 100 150 200 250 300 350 400
LIQUID PRESSURE LEAVING CONDENSER (PSIG)

NOTE: When using the charging charts, it is important that only the
subcooling/reheat dehumidification coil liquid line solenoid valve be
energized. The subcooling/reheat dehumidification coil liquid line sole-
naid vaive MUST be energized to use the charging charts and the out-
door motor speed controller jumpered to run the fan at full speed.

Fig. 63 — Cooling Charging Chart, 48HJ014

With Optional Humidi-MiZer Adaptive
Dehumidification Sysiem

Main Burners — At the beginning of each heating sea-
son, inspect for deterioration or blockage due to corrosion or
other causes. Observe the main burner flames and adjust if

necessary.

A CAUTION

When working on gas train, do not hit or plug orifice
spuds.

Flue Gas Passageways — To inspect the flue collec-
tor box and upper areas of the heat exchanger:

1. Remove the combustion blower wheel and motor assem-
bly according to directions in Combustion-Air Blower
section below.

2. Remove the 5 screws holding the blower housing to the
vestibule cover.

3. Remove the vestibule cover to inspect the heat exchanger.

4. Clean all surfaces as required using a wire brush.

Combustion-Air Blower — Clean periodically to as-
sure proper airflow and heating efficiency. Inspect blower
wheel every fall and periodically during heating season. For the
first heating season, inspect blower wheel bimonthly to deter-
mine proper cleaning frequency.

To inspect blower wheel remove draft hood and screen.
Shine a flashlight into opening to inspect wheel. If cleaning is
required, remove motor and wheel as follows:

1. Slide burner access panel out.

2. Remove the 5 screws that attach induced-draft motor
assembly to the vestibule cover.

3. The blower wheel can now be cleaned. If additional
cleaning is required, continue with Steps 4 and 5.

4. Remove blower by removing 2 setscrews.
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5. Remove motor by removing 4 screws that hold blower
housing to mounting plate. Remove the motor cooling fan
by removing one setscrew. Then remove nuts that hold
motor to mounting plate.

6. o reinstall, reverse the procedure,

Limit Switch — Remove blower access panel (see Fig. 7).
Limit switch is located on the fan deck.

Burner Ignition — Unit is equipped with a direct-spark
ignition 100% lockout system. Integrated Gas Unit Controller
(IGC) is located in the control box (Fig. 12). The IGC contains
a self-diagnostic LED (light-emitting diode) that can be
observed through the viewport. During service, refer to the
label on the control box cover or Table 26 for an explanation of
LED error code descriptions.

A single LED on the Integrated Gas Unit Controller IGO)
provides a visual display of operational or sequential problems
when the power supply is uninterrupted. When a break in pow-
er oceurs, the IGC will be reset (resulting in a loss of fault
history). The evaporator fan on/off time delay will also be
reset. Refer to Start-Up, Heating section on page 43 for addi-
tional information.

If lockout occurs, unit may be reset by interrupting the
power supply to unit for at leagt 5 seconds.

REMOVAL AND REPLACEMENT OF GAS TRAIN
(See Fig. 64 and 65)

1. Shut off manual gas valve.

Shut off power to unit.

Remove compressor access panel.

Slide out burner compartment side panel.

Disconnect gas piping at unit gas valve.

Remove wires connected to gas valve. Mark each wire.

Remove induced-draft motor, ignitor, and sensor wires at
the Integrated Gas Unit Controller IGC).

8. Remove the 2 screws that attach the burner rack to the
vestibule plate.

9. Remove the gas valve bracket.
10. Slide the burner tray out of the unit (see Fig. 65).
11. To reinstall, reverse the procedure.
CLEANING AND ADJUSTMENT

1. Remove burner rack from unit as described in Removal
and Replacement of Gas Train section above.,

2. Inspect burners, and if dirty, remove burners from rack.

3. Using a soft brush, clean burners and crossover port as
required.

4. Adjust spark gap. See Fig. 66.

5. Reinstall burners on rack.

6. Reinstall burner rack as described above.

Nk W

Replacement Parts — A complete list of replacement
parts may be obtained from your Carrier distributor upon
request.

Table 26 — LED Error Code Description*

LED INDICATION ERROR CODE DESCRIPTION

ON Normal Operation
OFF Hardware Failure
1 Flasht Evaporator Fan On/Off Delay Modified
2 Flashes Limit Switch Fault
3 Flashes Flatme Sense Fault
4 Flashes 4 Consecutive Limit Switch Faults
5 Flashes Ignition Lockout Fauit
6 Flashes Induced-Draft Motor Fault
7 Flashes Rollout Switch Fault
8 Flashes Internal Control Fault
9 Flashes Software Lockout
LEGEND

LED — Light-Emitting Diode

*A 3-second pause exists between LED etror code flashes. If more
than one etror code exists, all applicable codes will be displayed in
numerical sequence.

tindicates a code that is not an error. The unit will continue to oper-
ate when this code is displayed.

IMPORTANT: Refer to Troubleshooting Tables 27-31 for addi-

tional information.
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Fig. 64 — Burner Section Details
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Fig. 65 — Burner Tray Details
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TROUBLESHOOTING
Unit Troubleshooting — Refer to Tables 27-32 and

Fig. 67 for unit troubleshooting.

Table 27 — Cooling Service Analysis

PROBLEM CAUSE REMEDY
Compressor and Power failure. Call power company.
Condenser Fan P : P
Will Not Start, Fuse blown or circuit breaker tripped. Replace fuse or reset circuit breaker.

Defective thermostat, contactor, trans-
formet, or control relay.

Repface component.

Insufficient line voitage.

Determine cause and correct.

Incorrect or faulty wiring.

Check wiring diagram and rewire correctly.

Thermostat setting oo high.

Lower thermostat setting below room temperature.

Compressor Will Not Start
But Condenser Fan Runs.

Faulty wiring or loose connections in com-
pressor circuit.

Check wiring and repair or replace.

Compreassor motor burned out, seized, or
internal overload opeh.

Determine cause. Replace compressor.

Defective overload.

Determine cause and replace.

One leg of 3-phase power dead.

Replace fuse or reset circuit breaker.
Determine cause.

Compressor Cycles (Other Than
Normally Satistying Thermostat).

Refrigerant overcharge or undercharge.

Recover refrigerant, evacuate system, and
recharge to nameplate.

Defective compressor.

Replace and determine cause.

Insufficient line voltage.

Determine cause and correct.

Biocked condenser.

Determine cause and cotrect.

Defective ovetload.

Determine cause and replace.

Defective thermostat.

Replace thermostat.

Faulty condenser-fan motor.

Replace.

Restriction in refrigerant system.

_ocate restriction and remove.

Compressor Operates Continuously.

Dirty air filter.

Replace filter.

Unit undersized for load.

Decrease load of increase unit size.

Thermostat set too low.

Reset thermostat.

Low refrigerant charge.

Locate leak, repair, and recharge.

Leaking valves in compressor.

Replace compressor.

Alr in system,

Recover refrigerant, evacuate system, and
recharge.

Condenser coil dirty or restricted.

Clean coll or remove restriction.

Excessive Head Pressure.

Dirty air filter.

Replace fiiter.

Dirty condenser coil.

Clean coil.

Refrigerant overcharged.

Recover excess refrigerant.

Alr in system.

Recover refrigerant, evacuate system, and
recharge.

Condenser air restricted or air short-cycling.

Determine cause and correct,

Head Pressure Too Low.

Low refrigerant charge.

Check for leaks, repair, and recharge.

Compressot valves leaking.

Replace compressor.

Restriction in liquid tube.

Remove restriction.

Excessive Suction Pressure.

High heat load.

Check for source and eliminate.

Compressor valves leaking.

Replace compressor.

Refrigerant overcharged.

Recaver excess refrigerant.

Suction Pressure Too Low.

Dirty air filter.

Replace fiiter.

Low refrigerant charge.

Check for leaks, repair, and recharge.

Metering device or low side restricted.

Remove source of restriction.

Insufficient evaporator airflow.

Increase air quantity. Check filter and replace if
necessary.

Temperature too low in conditioned area.

Reset thermostat.

Field-installed filter drier restricted.

Replace.

Compressor No. 2 Will Not Run.

Unit in economizer mode.

Proper opetation; no remedy necessary.
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Table 28 — Heating Service Analysis

PROBLEM

CAUSE

REMEDY

Burners Will Not
Ignite. .

Misaligned spark electrodes.

Check flame ignition and sensor elecirode positioning.
Adjust as needed.

No gas at main burners.

Check gas line for air; purge as necessary. After purging gas line of
alr, allow gas 1o dissipate for at least 5 minutes before attempting to

relight unit.

Check gas valve,

Water in gas line.

Drain water and install drip leg to trap water.

No power to furnace.

Check power supply, fuses, wiring, and circuit breaker.

No 24 v power supply to control circuit.

Check transformer. Transformers with internal overcutrent protection
require a cool-down period before resetting. Check 24-v circuit
breaker; reset if necessary.

Miswired or loose connections.

Check all wiring and wirenut connections.

Burned-out heat anticipator in thermostat.

Replace thermostat.

Broken thermostat wires.

Run continuity check. Replace wires, if necessary.

Inadequate Heating.

Dirty air filter.

Clean or replace filter as necessary.

Gas input fo unit too low.

Check gas pressure at manifold. Glock gas meter for input. If too low,
increase manifold pressure, or replace with correct orifices.

Unit undersized for application.

Replace with proper unit or add additional unit.

Restricted airflow.

Clean filter, replace filter, or remove any restrictions.

Blower speed too low,

lnstalclf alternate motor, if applicable, or adjust pulley to increase fan
speed.

Limit switch cycles main burners.

Check rotation of blower, thermostat heat anticipator settings, and
tempetature rise of unit. Adjust as needed.

Too much outdoor air.

Adjust minimum position.

Check economizer operation.

Poot Flame
Characteristics.

Incomplete combustion (fack of combustion air)
resulis in: .

Aldehyde odors, CO, sooting flame, or floating
flame.

Check all screws around fiue outlets and burner compartment.
Tighten as necessary.

Cracked heat exchanger.

Overfired unit — reduce input, change orifices, or adjust gas line or
manifold pressure.

Check vent for restriction. Clean as necessary.

Check orifice to burner alighment.

Burners Will Not
Turn Off.

Unit is locked into Heating mode for a one
minute minimum.

Wait until mandatory one minute time period has elapsed or
power {o unit.

Table 29 — Humidi-MiZer™ Adaptive Dehumidification System Subcooling Mode Service Analysis

PROBLEM

CAUSE

REMEDY

Subcooling Mode (Liquid Reheat)

Will Not Energize.

evaporator-fan motor.

No power to control transformer from

Check power source and evaporator-fan relay. Ensure all
wire connections are tight.

solenoid valve.

No power from control transformer to fiquid line

1. Fuse open; check fuse. Ensure continuity of wiring.

2. Low-pressure switch open. Cycle unit off and allow low-
plressure switch to reset. Replace switch if it will not
close.

3. Transformer bad; check transformer.

Liquid line solenoid valve will not operate.

1. Solenoid coil defective; replace.
2. Solenoid valve stuck open; replace.

Liquid line solenoid valve will not open.

Valve is stuck closed; replace valve,

Low System Capacity.

Low refrigerant charge or frosted evaporator coil. | 1.

Check charge amount, Charge per Fig. 61-63.
2. Evaporator coil frosted; check and replace low-
pressure switch if necessary.

Loss of Compressor Superheat
Conditions with Subcooling/Reheat
Dehumidification Coil Energized.

Thermostatic expansion vaive (TXV).

1. Che(I:k TXV bulb mounting, and secure tightly to suc-
tionline.
2. Replace TXV if stuck open or closed.
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Table 30 — Humidi-MiZer™ Adaptive Dehumidification Hot Gas Reheat Mode Service Analysis

PROBLEM

CAUSE

REMEDY

Reheat Mode Wil Not Energize.

No power to control transformer from
evaporator-fan motor.

Check power source and evaporator-fan relay. Ensure all
wire connections are tight.

line solenoid valve.

No power from control transformer to hot gas

1. Fuse open; check fuse. Ensure continuity of wiring.

2. Low-pressure switch open. Cycle unit off and allow low-
pressure switch to reset. Replace switch if it will not
close.

. Transformer bad; check transformer.

Hot gas line solenoid valve will not operate.

. Salenoid coil defective; replace.
. Solenoid valve stuck closed; replace.

Low refrigerant charge ot frosted evaporator coil.

. Check charge amount. Charge per Fig. 61-63.
. Evaporator coil frosted; check and replace low-
pressure switch if necessary.

N =R — [

Loss of Compressor Superheat
Conditions with Subcooling/Reheat
_Dehumidification Coil Energized,

Thermostatic expansion valve (TXV).

1. Checlzk TXV bulb mounting, and secure tightly to suc-
tion line.
2. Replace TXV if stuck open or closed.

Excessive Superheat.

Liquid line solencid valve will not operate.

Valve is stuck; replace valve.

Hot gas line solenoid valve will not close.

Valve is stuck; replace valve.

Table 31 — LED Error Code Service Analysis

SYMPTOM

CAUSE

REMEDY

Hardware Failure.
{LED OFF)

Loss of power o control module (IGC).

Check 5 amp fuse on IGC, power to unit, 24-v circuit breaker, and
transformer. Units without a 24-v circuit breaker have an internal
overload in the 24-v transformer. [f the overload trips, allow

10 minutes for automatic reset.

Limit Switch Fault.
(LED 2 flashes)

High temperature limit switch is open.

Check the operation of the evaporator-fan motor. Ensure that the
supply-air temperature rise is in accordance with the range on the
unit nameplate. )

Flame Sense Fault.
{LED 3 flashes)

The IGC sensed flam.e that should not be
present.

Reset unit. If problem persists, replace control board.

4 Consecutive Limit Switch Trips.
(LED 4 flashes)

Inadequate airflow 1o unit.

Check operation of evaporator-fan motor and that supply-air temper-
ature rise agrees with range on unit nameplate information.

Ignition Lockout.
(LED 5 flashes)

Unit unsuccessfully attempted ignition far
15 minutes.

Check ignitor and flame sensor electrode spacing, gaps, etc.
Ensure that flame sense and ignition wires are properly termi-
nated. Verify that unit is obtaining proper amount of gas.

Induced-Draft Motor Fault.
(LED & flashes}

IGC does not sense that induced-draft
motor is operating.

Check for proper voltage. i motor is operating, check the speed
sensor plug/IGC Terminal J2 connection. Proper connection: PIN
1— White, PIN 2 — Red, PIN 3 — Black.

Rollout Switch Fault.
(LED 7 flashes)

Rollout switch has opened.

Rollout switch will automatically reset, but IGC wilf continue to
lock out unit. Check gas valve opetation. Ensure that induced-
draft blower wheel is properly secured to moior shaft. Reset unit
at unit disconnect,

Internal Control Fault.

Microprocessor has sensed an error in

If error code is not cleared by resetting unit power, replace the

{LED 8 flashes) the software or hardware. 1GC.
Internal Software Fault. Microprocessor has sensed an errorin | If error cods s not cleared by resetting unit power, replace the
(LED 9 flashes) the redundant sofiware comparison. GC.

LEGEND

IGC — Integrated Gas Unit Controller

LED — Light-Emitting Diode

A CAUTION

If the IGC must be replaced, be sure to ground yourself to dissi-
pate any electrical charge that may be present before handling
new control board. The 1GC is sensitive 1o static electricily and
may be damaged if the necessary precautions are not taken.

IMPORTANT: Refer fo Table 28 — Heating Service Analysis for
additional heating section troubleshooting information.
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i o-1ovnc/4-2om conTRolmQFM  —  Outdoor Fan Motor
It = Pl
INSTALLED L —  Plug Assembly
- T — Quadruple Terminal
RS — Rollout Switch
SAT — Supply Air Temperature Sensor
©° o o o TRAN — Transtormer
cLot {o B Field Splice
c2 CFC
o - Marked Wire
o o
Bege]l el Terminal (Marked)
cLo2 TRAN cart Terminal (Unmarked)
| CHE: )
Terminal Block
COMPONENT ARRANGEMENT LEGEND Splice
[+] — Contactor, Compressor ! — Ignitor "
CAP — Capacitor DM —  Induced-Draft Motor Splice (Marked)
CB — Circuit Breaker IFC — Indoor Far Contactor Factory Wiring
CLO  — Compressar Lockout IFM — Indoor Fan Motor . .
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Fig. 67 — Typical Schematic (208/230-3-60 Shown)
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EconoMi$er IV Troubleshooting — See Table 32
for EconoMi$er IV logic.

A functional view of the EconoMi$er IV is shown in
Fig. 68. Typical settings, sensor ranges, and jumper positions
are also shown. An EconoMiS$er IV simulator program is avail-
able from Carder to help with EconoMi$er IV training and
troubleshooting.

ECONOMISER IV PREPARATION — This procedure is
used to prepare the EconoMi$er IV for troubleshooting. No
troubleshooting or testing is done by performing the following
procedure.

NOTE: This procedure requires a 9-v battery, 1.2 kilo-ohm
resistor, and a 5.6 kilo-ohm resistor which are not supplied
with the EconoMi$er IV.

IMPORTANT: Be sure to record the positions of all poten-
tiometers before starting troubleshooting.

1. Disconnect power at TR and TRI. All LEDs should be
off. Exhaust fan contacts should be open.

2. Disconnect device at P and P1.

3. Jumper Pto Pl.

4. Disconnect wires at T and T1. Place 5.6 kilo-ohm resistor

' across T and T1.

5. Jumper TR to 1.

6. Jumper TR toN.

7. If connected, remove sensor from terminals S and +.
Connect 1.2 kilo-ohm 4074EJM checkout resistor across
terminals Sp and +.

8. Put 620-ohm resistor across terminals Sk and +.

9. Set minimum position, DCV set point, and exhaust
potentiometers fully CCW (counterclockwise).

10. Set DCV maximum position potentiometer fully CW

(clockwise).

11. Set enthalpy potentiometerto D,

12. Apply power (24 vac) to terminals TR and TRI.
DIFFERENTIAL ENTHALPY — To check differential
enthalpy:

1. Make sure EconoMi$er IV preparation procedure has
been performed.

2. Place 620-ohm resistor across Sq and +.

3. Place 1.2 kilo-ohm resistor across Sg and + The Free
Cool LED should be lit.

4. Remove 620-ohm resistor across S and + The Free
Cool LED sheuld turn off.

5. Return EconoMi$er IV settings and wiring to normal
after completing troubleshooting.

SINGLE ENTHALPY — To check single enthalpy:

1. Make sure EconoMi$er IV preparation procedure has
been performed.

2. Set the enthalpy potentiometer to A (fully CCW). The
Free Cool LED should be lit. ’

3. Set the enthalpy potentiometer to D (fully CW). The Free
Cool LED should turn off.

4. Return EconoMi$er IV settings and wiring to normal
after completing troubleshooting.

DCV (Demand Controlled Ventilation) AND POWER
EXHAUST — To check DCV and Power Exhaust:

1. Make sure EconoMi$er IV preparation procedure has
been performed.

2. Ensure terminals AQ and AQI are open. The LED for
both DCV and Exhaust should be off. The actuator
should be fully closed.
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3. Connect a 9-v battery to AQ (positive node) and AQ!
(negative node). The LED for both DCV and Exhaust
should turn on. The actuator should drive to between 90

and 95% open.

4. Turn the Exhaust potentiometer CW until the Exhaust
1ED tums off. The LED should turn off when the
potentiometer is approximately 90%. The actuator should
remain in position.

5. Tarn the DCV set point potentiometer CW until the DCV
LED turns off. The DCV LED should turn off when the
potentiometer is approximately 9 v. The actuator should
drive fully closed.

6. Turn the DCV and Exhaust potentiometers CCW until
the Exhaust LED turns on. The exhaust contacts will
close 30 to 120 seconds after the Exhaust LED turns on.

7. Return EconoMi$er IV seitings and wiring to normal
after completing troubleshooting.

DCV MINIMUM AND MAXIMUM POSITION — To check
the DCV minimum and maximum position:

1. Make sure EconoMi$er IV preparation procedure has
been performed.

2. Connect a 9-v battery to AQ (positive node) and AQI
(negative node). The DCV LED should turn on. The
actuator should drive to between 90 and 95% open.

3. Turn the DCV Maximum Position potentiometer to mid-
point. The actuator should drive to between 20 and 80%
open.

4. Turn the DCV Maximum Position potentiometer to fully
CCW. The actuator should drive fully closed.

5. Turn the Minimum Position potentiometer to midpoint.
The actuator should drive to between 20 and 80% open.

6. Turn the Minimum Position Potentiometer fully CW. The
actuator should drive fully open.

7. Remove the jumper from TR and N. The actuator should
drive fully closed.

8. Return EconoMi$er IV seftings and wiring to normal
after completing troubleshooting.

SUPPLY-ARR INPUT — To check supply-air input:

1. Make sure EconoMi$er IV preparation procedure has
been performed.

2. Set the Enthalpy potentiometer to A. The Free Cool LED
turns on. The actuator should drive to between 20 and
80% open.

3. Remove the 5.6 kilo-ohm resistor and jumper T to T1.
The actuator should drive fully open.

4. Remove the jumper across T and T1. The actuator should
drive fully closed.

5. Return EconoMi$er IV settings and wiring to normal
after completing troubleshooting.

BECONOMISER IV TROUBLESHOOTING COMPLE-
TION — This procedure is used to return the EconoMi$er IV
to operation. No troubleshooting or testing is done by perform-
ing the following procedure.

1. Disconnect power at TR and TR1.

2. Set enthalpy potentiometer to previous sefting.

3. Set DCV maximum position potentiometer to previous
setting.

4. Set minimum position, DCV set point, and exhaust
potentiometers to previous settings.

5. Remove 620-ohm resistor from terminals Sg and +,

6. Remove 1.2 kilo-ohm checkout resistor from terminals
S and +. If used, reconnect sensor from terminals Sg and
+.
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7. Remove jumper from TR to N.
8. Remove jumper from TR to 1.

9. Remove 5.6 kilo-ohm resistor from T and T'1. Reconnect
wires at T and T1.

10. Remove jumper from P to P1. Reconnect device at P and
Pi

1. Apply power (24 vac) to terminals TR and TRI.

Table 32 — EconolMi$er IV Input/Output Logic

INPUTS OUTPUTS
b d Control Enthalpy* Compressor N Terminalt
emand Control - -
Ventilation (DCV) Outdoor Return | Y1 | Y2 | Stage | stage Occupied Unoccupied
1 2 Damper
Below set High Low On {On [On On Minimum position Closed
Off { Off | Off Off
Low High On |On |On Off Modulating™ (between min. | Modulating** (between
(Free Cooling LED On) Oon |off |off Off position and full-open) closed and full-open)
Off | Off |Off Off Minimum position Closed
Above set High Low On JOn |On On Modulatingtt (between min. Moduiatingﬁ {between
(DCV LED On) (Free Cooling LED Off) on |off [on of position and DCV maximum) | closed and DCV
maximum
Off | Off | off Off )
Low High On |On {On Off Modulating*** Modulatingtt+
(Free Cooling LED On) on |off [off Off
Off | Off JOff Off

*For single enthalpy control, the module compares outdoor
enthalpy to the ABCD set point.
tPower at N terminal determines Occy

pied/Unoccupied setting:

24 vac (Occupied), no power (Unoccupied).
“*Modutatlon is based on the supply-air sensor signal.
ttModulation is based on the DCV signal.

“*Modulation Is based on the greater of DCV and supply-air sen-
sor signals, between minimum position and either maximum
position (DCV) or fully open (supply-air signal).

tTtModulation is based on the greater of DCV and supply-air sen-

s0f signals, between closed and aither maximum position (DCV)

or fully apen (supply-air signai).

Fig. 68 — EconoMi$er IV Functional View
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Accesspanels 78

Altitude compensation 43
Barometric flow capacity 27
Bumer ignition 52
Burnerrack 52

Burner section 52

Burner spark gap 53
Carrier Comfort Network 15
Charging chart, refrigerant ~ 49-51
Clearance 4

CO, sensor

Configuration 25
Settings 23,25
Combustion blower wheel 57
Compressor

Lubrication 48
Mounting 42

Rotation 42

Condensate drain

Cleaning 47

Location 24

Condenser coil 7
Cleaning 47
Condenserfan 7
Adjustment 48

Control circuit

Wiring 9

Wiring raceway 10
Convenience outlet 74
Demand control ventilation 24
Dehumidification 25
Dimensions 3,6
Ductwork 2
EconoMi$er2  18-20

4to 20 mA control 20
EconoMi$er IV 18-25, 57, 58
Adjustment 48
Components 18

Control mode 27
Damper movement 24
Dry bulb changeover 27
Wiring 20

Electrical connections ¢
Electrical data 72, 13
Enthalpy changeover set points 23
Enthalpy seasor 17
Evaporatorcoil 7
Cleaning 47

Evaporator fan motor
Lubrication 48

Motor data 27
Performance  28-47
Pulley adjustment 26
Pulley setting 7, 27
Speed 7
Factory-installed options
Convenience outlet /4
EconoMi$er1V  78-25
EconoMi$er2 178-20
Humidistat 17

Manual outdoor air damper /¢4
Novar controls 74
PremierLink™ confrols  75-17
Filter

Cleaning 47

Installation 79

Size 8
Flue gas passageways 51
Fluehood 4,8

Freeze protection thermostat &
Gas connection 8

Gasinput &

Gas piping 4,8, 42

Gas pressure 1,8

Heat anticipator settings 8, 10
Heat exchanger &

High flow valves 42

High pressure switch 8

INDEX

Horizontal units 7,2
Humidi-MiZer™ adaptive dehumidification
systern 10, 11, 26, 46, 47, 51, 55, 56
Humidistat 1

Indoor air quality sensor 15,22
Integrated gas controller 56
Errorcodes 52, 56

Leak test 42

Limit switch 52

Liquid propane 8

Low pressure switch &
Main bumers 43, 51

Manual outdoor air damper /4
Mounting

Compressor 42

Unit 4

Naturalgas 8

Novar controls 14
Operating limits 2
Operating sequence 4347
Cooling 43

EconoMifer2 44
EconoMi$er IV 44-46
Heating 43
Humidi-MiZer system 46, 47
Outdoor air hood 14, 79
Outdoor air inlet screens 42, 47
Outdoor air temperature sensor 15, 19
Physical data 7, 8
Potentiometers 22

Power supply ¢

Wiring ¢

PremierLink controls 7577
Pressure, drop

EconoMi$er IV 27
EconoMi$er2 27
Humidi-MiZer system 26
Pre-Start-Up 42

Pressure switches

High pressure 8

Low pressure 8§
Refrigerant

Charge 7,48

Type 7

Refrigerant service ports 42
Replacement parts 52
Return air filter 8 42
Return-air temperature sensor 22
Rigging unit 4,5

Roof curb

Assembly 71

Dimensions 3

Connector package 3
Leveling tolerances ¢
Weight 7

Safety considerations 7
Safety relief 43

Service 47-53

Service ports 42

Slabmount 2

Start-up  42-47

Start-up checklist CL-J
Supply-air temperature sensor 15, 19
Thermostat 9, 70
Troubleshooting  54-59
EconoMi$er IV unit 57, 58
Ventilation 43

Weight

Comer 6

EconoMi$er IV 6,7

Unit 5.7
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Wiring

4 to 20 mA control
Differential enthalpy
EconoMi$er2 20
EconoMi$er IV 20
Humidistat
Power connections
PremierLink control
Thermostat

Unit
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START-UP CHECKLIST

(Remove and Store in Job File)

PRELIMINARY INFORMATION
MODEL NO.: SERIAL NO.:
DATE: TECHNICIAN:

PRE-START-UP (insert checkmark in box as each item is completed)
O VERIFY THAT JOBSITE VOLTAGE AGREES WITH VOLTAGE LISTED ON RATING PLATE

0 VERIFY THAT ALL PACKING MATERIALS HAVE BEEN REMOVED FROM UNIT
0O REMOVE ALL SHIPPING HOLDDOWN BOLTS AND BRACKETS PER INSTALLATION INSTRUCTIONS
O VERIFY THAT CONDENSATE CONNECTION IS INSTALLED PER INSTALLATION INSTRUCTIONS
00 CHECK ALL ELECTRICAL CONNECTIONS AND TERMINALS FOR TIGHTNESS
00 CHECK GAS PIPING FOR LEAKS
0O CHECK THAT RETURN (INDOOR) AIR FILTERS ARE CLEAN AND IN PLACE
0O VERIFY THAT UNIT INSTALLATION IS LEVEL
00 CHECK FAN WHEELS AND PROPELLER FOR LOCATION IN HOUSING/ORIFICE AND SETSCREW TIGHTNESS
0O CHECK TO ENSURE THAT ELECTRICAL WIRING IS NOT IN CONTACT WITH REFRIGERANT LINES
OR SHARP METAL EDGES
0 CHECK PULLEY ALIGNMENT AND BELT TENSION PER INSTALLATION INSTRUCTIONS
START-UP
ELECTRICAL
SUPPLY VOLTAGE Li1-1L2 1213 13-L1
COMPRESSOR AMPS LI L2 L3
COMPRESSOR AMPS Ll L2 L3
INDOOR-FAN AMPS L1 L2 13
TEMPERATURES
OUTDOOR-AIR TEMPERATURE DB
RETURN-AIR TEMPERATURE DB WB
COOLING SUPPLY AIR DB
GAS HEAT SUPPLY AIR DB
PRESSURES
GAS INLET PRESSURE IN. WG
GAS MANIFOLD PRESSURE IN. WG
REFRIGERANT SUCTION PSIG CIRCUIT NO. 1 PSIG  CIRCUITNO.2 PSIG
REFRIGERANT DISCHARGE PSIG CIRCUITNO. | PSIG  CIRCUITNO.2 PSIG

OO0 VERIFY REFRIGERANT CHARGE USING CHARGING TABLES
O VERIFY THAT 3-PHASE SCROLL COMPRESSOR ROTATING IN CORRECT DIRECTION
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CUT ALONG DOTTED LINE

CUT ALONG DOTTED LINE
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