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Chapter-9

Cooling Load Rule of Thumbs

@-0 Cooling Load $&0005e0€a00 Rule of Thumb gp:

@-0.0 People and Occupancy

ACMV cpbcSsqpsl cooling load o05q$sa0305 data qpigo 832600051 c83aba0q) Data
20003 qfe$300305 0088lond) 30g8e0532001 Belopé 00500:EES eq§$Eeomn Data
qPeee0g0d  20eagPaopd efeSigodgps(estimation) [gopdaecp§oopdi Rule of thumb sdo0pben
c00560p3000g8RE  3a§jpopepzp0ed.§]  cuoopuyENYE  Z[Bigdipsmsesnt  0godaonieo
008 3:qpigdoopdi  wErRRGgEon 0SSP vrsoqIEdgPisE  opSigdigps  [gB20RdH
323303 66H[goon:apd 0o§3egpieupoda’ 9§wsielg 0083sqpiond [gdelo3ps 3acni0003(gd (Rule of
Thumb is a general or approximate principle, procedure, or rule based on experience or practice, as
opposed to a specific, scientific calculation or estimate.)1 Comfort cooling 850305000 32033{gi§E20251

Porcess cooling qp:3ecg05 adso 32056[gjeo&dl

@-2.J Occupancy

Comfort air conditioning system sogqp:320305 cooling load ogoSag =0 adwupcd
3268000520830098:§ P 09052000 heat load o3 olgdoes copbogades B=abo0bi 3203330y
0R05q§30305 Goncdogps 8§ $E 96VICKS 36aE0R0503 BaERdl 260305 BB
3EqE(owner) $& Bapom(architect)odmoon 2o8:0090: 0§08:0:8E001 3m0Se] rIeqERd
©q3e005 cooling load 0058320305 836600 occupancy rate o3 [03&:eC:e§on(floor area) caodop
§E20051 32082 :p2p02:03 30dq) §SEebapmaegEacgndo0pd e[gptidesaopdi delopE occupancy
rate 03 soei§pm00:5¢ [38:0E:8§0n(floor area)oondso& Rule of Thumb (g€ 0§08t 0p8Eaadn
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:o§io§peoogp: Occupancy Rate
General 80-150 Sq.Ft./Person
Private 100-150 Sq.Ft./Person

Conference, Meeting Rooms

20-50 Sq.Ft./Person

Banks, Court Houses, Municipal Buildings, Town Halls

50-150 Sqg.Ft./Person

Police Stations, Fire Stations, Post Offices

100-500 Sq.Ft./Person

Precision Manufacturing

100-300 Sq.Ft./Person

Computer Rooms

80-150 Sq.Ft./Person

Restaurants

15-50 Sq.Ft./Person

Kitchens

50-150 Sq.Ft./Person

Cocktail Lounges, Bars, Taverns, Clubhouses, Nightclubs

15-50 Sq.Ft./Person

Hospital Patient Rooms, Nursing Home Patient Rooms

80-150 Sq.Ft./Person

Hospital General Areas

50-150 Sq.Ft./Person

Medical/Dental Centers, Clinics, and Offices

50-150 Sq.Ft./Person

Residential

200-600 Sq.Ft./Person

Apartments (Eff., 1 Room, 2 Room)

100—400 Sq.Ft./Person

Motel and Hotel Public Spaces

100-200 Sq.Ft./Person

Motel and Hotel Guest Rooms, Dormitories

100-200 Sq.Ft./Person

School Classrooms

20-30 Sq.Ft./Person

Dining Halls, Lunch Rooms, Cafeterias, Luncheonettes

10-50 Sq.Ft./Person

Libraries, Museums

30-100 Sq.Ft./Person

Retail, Department Stores

15-75 Sq.Ft./Person

Drug, Shoe, Dress, Jewelry, Beauty, Barber and Other Shops

15-50 Sq.Ft./Person

Supermarkets

50-100 Sq.Ft./Person

Malls, Shopping Centers

50-100 Sq.Ft./Person

Jails

50-300 Sq.Ft./Person

Auditoriums, Theaters

5-20 Sq.Ft./Person

Churches 5-20 Sq.Ft./Person
Bowling Alleys 2-6 People/Lane
@-0-9 Lighting

Comfort air conditioning [gdeer industrial air conditioning [gdeo sacoeepleaq$ =204
conseon Sdudieqpe(lighting)gpse 0godamo0pd heat load o} olgdocsoopdogedes cd=abo0pdi
:20005¢) cooling load 00598320305 Beabea lighting 820305 heat load ©g3ead5 [38:0E:e80
(floor area) ¢ods0l 03050p8C20p5m 8iadEmeonnd Bodq lighting heat load owraN0pd
elgpEicdesein odeloppé lighting heat load o3 spefsmagjpaaonst [036seiedomn(floor area)pondeod
Rule of Thumb [9¢ 9§65z 0a8Eo00i
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o§io§peooyp:

Offices, Commercial - General

1.5-3.0 Watts/Sq.Ft.

Offices, Commercial - Private

2.0-5.0 Watts/Sq.Ft.

Conference, Meeting Rooms

2.0-6.0 Watts/Sq.Ft.

Banks, Court Houses, Municipal Buildings, Town Halls

2.0-5.0 Watts/Sq.Ft.

Police Stations, Fire Stations, Post Offices

2.0-3.0 Watts/Sq.Ft.

Precision Manufacturing 3.0-10.0 Watts/Sq.Ft.

Computer Rooms 1.5-5.0 Watts/Sq.Ft.

Restaurants 1.5-3.0 Watts/Sq.Ft.

Kitchens 1.5-2.5 Watts/Sq.Ft.

Cocktail Lounges, Bars, Taverns, Clubhouses, Nightclubs 1.5-2.0 Watts/Sq.Ft.

Hospital Patient Rooms, Nursing Home Patient Rooms 1.0-2.0 Watts/Sq.Ft.

Hospital General Areas 1.5-2.5 Watts/Sq.Ft.

Medical/Dental Centers, Clinics, and Offices 1.5-2.5 Watts/Sq.Ft.

Residential 1.0-4.0 Watts/Sq.Ft.

Apartments (Eff., 1 Room, 2 Room) 1.0-4.0 Watts/Sq.Ft.

Motel and Hotel Public Spaces 1.0-3.0 Watts/Sq.Ft.

Motel and Hotel Guest Rooms, Dormitories 1.0-3.0 Watts/Sq.Ft.

School Classrooms 2.0-6.0 Watts/Sq.Ft.

Dining Halls, Lunch Rooms, Cafeterias, Luncheonettes 1.5-2.5 Watts/Sq.Ft.

Libraries, Museums 1.0-3.0 Watts/Sq.Ft.

Retail, Department Stores 2.0-6.0 Watts/Sq.Ft.

Drug, Shoe, Dress, Jewelry, Beauty, Barber, and Other Shops 1.0-3.0 Watts/Sq.Ft.

Supermarkets 1.0-3.0 Watts/Sq.Ft.

Malls, Shopping Centers 1.0-2.5 Watts/Sq.Ft.

Jails 1.0-2.5 Watts/Sq.Ft.

Auditoriums, Theaters 1.0-3.0 Watts/Sq.Ft. ()

Churches 1.0-3.0 Watts/Sq.Ft.

Bowling Alleys 1.0-2.5 Watts/Sq.Ft.

Notes:
(0) The lighting values for most energy conscious construction will be the lower values.
W) Actual lighting layouts should be used for calculating lighting loads whenever available.

) 00305$950305320%4g|00:60008: 9Jewpod @059B:qps(theatrical lighting)qps doCdl

@-0-G Appliance/Equipment

A. Total Appliance/Equipment Heat Gain: 0.5-5.0 Watts/Sq.Ft.

B. Computer equipment loads for office spaces range between 0.5 Watt/Sq.Ft. and 2.5
Watts/Sq.Ft. (recommend 1.5 Watts/Sq.Ft.).
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If actual computer equipment loads are available, they should be used in lieu of values listed
here.

@-9-§ Computer Rooms, Data Centers, and Internet Host Facilities
2.0-300 Watts/Sq.Ft.

@.o.@ Telecommunication Rooms
50.0-120 Watts/Sq.Ft.

@-9.q Electrical Equipment Heat Gain
A. Transformer 35gu5302:03 8056 agodao0pd 320 (heat load)gp:ad codlgoonsoopdn Electrical load
1 KVA 320305 0godamaopd sap(heat load)owdan o3 Watts (g€ cod(goonsadi

1. 150 KVA and Smaller 50 Watts/KVA

2. 151-500 KVA 30 Watts/KVA

3. 501-1000 KVA 25 Watts/KVA

4. 1001-2500 KVA 20 Watts/KVA

5. Larger than 2500 KVA 15 Watts/KVA
B. Switchgear 3aguS=002:03c805¢) ogadaunaopd sag(heat load) qp:a? Watts [4¢ cubgoonzaopb

1. Low Voltage Breaker 0—40 Amps 10 Watts

2. Low Voltage Breaker 50-100 Amps 20 Watts

3. Low Voltage Breaker 225 Amps 60 Watts

4, Low Voltage Breaker 400 Amps 100 Watts

5. Low Voltage Breaker 600 Amps 130 Watts

6. Low Voltage Breaker 800 Amps 170 Watts

7. Low Voltage Breaker 1,600 Amps 460 Watts

8. Low Voltage Breaker 2,000 Amps 600 Watts

9. Low Voltage Breaker 3,000 Amps 1,100 Watts

10. Low Voltage Breaker 4,000 Amps 1,500 Watts

11. Medium Voltage Breaker/Switch 600 Amps 1,000 Watts

12, Medium Voltage Breaker/Switch 1,200 Amps 1,500 Watts

13. Medium Voltage Breaker/Switch 2,000 Amps 2,000 Watts

14. Medium Voltage Breaker/Switch 2,500 Amps 2,500 Watts

C. Panel boards:

1. 2 Watts per circuit (circuit 03€:320305 2 Watts [g5a0p51)
D. Motor Control Centers

1. 500 Watts per section—each section is approximately 20" wide x 20" deep x 84"high.

20" 3203105 x 20" 325 x 84" 30[g¢ e Motor Control Center 350305 500 Watts [g&a0p5n
E. Starters:

1. Low Voltage Starters Size 00 50 Watts
2. Low Voltage Starters Size 0 50 Watts
3. Low Voltage Starters Size 1 50 Watts
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4 Low Voltage Starters Size 2 100 Watts
5. Low Voltage Starters Size 3 130 Watts
6. Low Voltage Starters Size 4 200 Watts
7 Low Voltage Starters Size 5 300 Watts
8 Low Voltage Starters Size 6 650 Watts
9. Medium Voltage Starters Size 200 Amp 400 Watts
10. Medium Voltage Starters Size 400 Amp 1,300 Watts
11. Medium Voltage Starters Size 700 Amp 1,700 Watts
F. Variable Frequency Drives:

2 to 6 percent of the KVA rating

G. Miscellaneous Equipment:
1. Bus Duct 0.015 Watts/Ft/Amp
2. Capacitors 2 Watts/KVAR
Notes:

(o) Electrical equipment heat gain 0083:qpo0pd cpoSevdop(manufacturer)od c3odq) ojlgpsecy
§eomaelopé coodapdop(manufacturer)gpie cedgooneomn heat dissipation 0o§3:03000 32034
20&20001

() Electrical equipment qps consepsre§imnoglsy :oqEc3ade(overheating) ofgbedeogs a0qS
95°F o 104°F 320385 oB8:000:8Eq§ ervoferoogodeomEsesant (ventilation) [grodoon: caod
2001 220§§ 90°F 0005865 82062005 electrical equipment qpea0R05 air con GuseaR§ooRd!
a3eaodcopbs equipment qps $88a0pd 200§$ electrical engineer qpde qoRRCIE50E00I

() Electrical room @i ventilation 820305 [g€oeco(outside air)o? saaddgiegi€ electrical room 320§

2005 3[gEad: [gComap§aond 10°F ¢ 15°F 0oo J[g¢ g&[gjoopd pown- 6532813 [gEusap§§oopd
100°F [g®ogi€ electrical room 320§§20p5 110°F cood Ju[gEeoe

() 320005¢) electrical room sz Gon:00050820 air con Gev 03 3203qjq) ventilation cvSaqCi electrical
room 3200005 Gon:e8: :20§§0c00d 10°F ¢ 15°F 200 GG g&[gjoopdn

@-0.© Motor Heat Gain
A. Motors only(665023850305000 [§520051) 32660E:9q2005 0§ V& ©20p503 wdoEdl

1. Motors 0 to 2 Hp 190 Watts/Hp
2. Motors 3—-20 Hp 110 Watts/Hp
3. Motors 25-200 Hp 75 Watts/Hp
4, Motors 250 Hp and Larger 60 Watts/Hp

632005038 6w5(gooneaNeu0pd 6uHoMsErewrEdq0pd 00dugRbio30d =efiode
2REREGYE 0godfepdeapowmi 6edommdeoopSion 0510009 0E:REJE 0gadesd
2000 $& 3668562000 0050g00:a000 200820009 3303C:03E Jogi€ 0gAdGepdmrpowm 0303
eedlgoonzaopd

9-5



Cooling Load Calculations eomio0dp3§,

B. Motors and Driven Equipment are shown in the following table:

LOCATION OF MOTOR AND DRIVEN EQUIPMENT WITH RESPECT TO
CONDITIONED SPACE OR AIRSTREAM |
MOTOR
HORSEPOWER MOTOR IN, MOTOR OUT, MOTOR IN,
DRIVEN EQUIPMENT IN DRIVEN EQUIPMENT IN DRIVEN EQUIPMENT OUT
BTU/HR BTU/MHR BTU/HR
—_——
360 130 240
580 200 380
900 320 590
1,160 400 760
1/4 1,180 640 540
1/3 1,500 840 660
12 2,120 1,270 850
3/4 2,650 1,900 740
1 3,390 2,550 850
1-1/2 4.960 3,820 1,140
2 6.440 5,090 1,350
3 9430 7.640 1,790
5 15,500 12,700 2,790
7-112 22,700 19,100 3.640
10 29,900 24,500 4.490
15 44 400 38,200 6,210
20 58,500 50,800 7.610
25 72,300 63,600 8,680
30 85,700 76,300 9,440
40 114,000 102,000 12,600
50 143,000 127,000 15,700
60 172,000 153,000 18,200
75 212,000 191,000 21,200
100 283,000 255,000 28,300
125 353,000 318,000 35,300
150 420,000 382,000 37,800
200 569,000 509,000 50,300
250 699 000 636,000 52,900
e-J so@xeowc@cﬁ.pq%soqcﬁqog

(o0) Equipment load gp:o3 ogodqodepogE actual equipment layouts and information o300
32004g[o0&00pd
(®) Movie projectors 1 slide projectors | overhead projectors <§§ FCoN:0p  equipment gpze ogo%eoao

heat load 08 c0pdaR05q§ ©3=6dl saonudelrpadeadd o  equipment gp: s20dd{ges§§ore
;colieeplaes  0gsioneomBigps(lights)od  dodoonseomelopE  [goopdn  gpseoonsadyé
lighting load 2005 o3 equipment gpseil heat load co0o5 3oz
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233

(o) Equipment load o% orgdSqJ(qu)ogS coffee pots 1 microwave ovens | refrigerators | food warmers
qpseil heat 03 c0pdog€:09055056§ B=60001

(20) 8EqE(owner) 8opom(architect) 2aEqE&0n 9Bewrod consultant o3cde Kitchen 1 laboratory 1
hospital 1 computer room $& process equipment o3¢l 3g[05320005¢P03 GOy 3Xgas
832600001 320005ejopEadeadd o equipment gpsoopd SafpEeonist pOeeoREGR opod
[036995005: 3200905582 qpig> A3[gpsaopS

@-9 Cooling Load Factors

@-9-0 Diversity Factors

cpgpa lighting qps $¢ equipment gpseil 32[gEed: load o3 0d9E:8 050Gk total load 32(yd
60ICs0900001 986005 Bandgt:Bogadoomieom Fp[geds load gp:aopd s:cd:ndgCs0d d§SoopSs
olgdecl§Caon aB03ad total load $& actual usage aR[gPeqo52005 Diversity factor [g&a0pbn Diversity
factor 00pd =pGeonod3aBmaqeson: $E& occupancy o3maedlop @oopde) o3gpioopdi ezMS0rE
eedlgoozaopd Diversity factor 2005 §e3a[gb320dg00pd 3a60005358¢p:(office buildings)$¢ sacunzop
3268000533842 320305 (82001

A. Room/Space Peak Loads:

1. People 1.0 x Calc. Load
2. Lights 1.0 x Calc. Load
3. Equipment 1.0 x Calc. Load*
*Calc. Load may have diversity factor calculated with individual pieces of equipment or as a group or
not at all.
B. Floor/Zone Block Loads:
1. People 0.90 x Sum of Peak Room/Space People Loads
2. Lights 0.95 x Sum of Peak Room/Space Lighting Loads
3. Equipment 0.90 x Sum of Peak Room/Space Equipment Loads
4, Floor/Zone Total Loads 0.90 x Sum of Peak Room/Space Total Loads
C. Building Block Loads:
1. People 0.75 x Sum of Peak Room/Space People Loads
2. Lighting 0.95 x Sum of Peak Room/Space Lighting Loads
3. Equipment 0.75 x Sum of Peak Room/Space Equipment Loads
4, Building Total Load 0.85 x Sum of Peak Room/Space Total Loads
Safety Factors
A. Room/Space Peak Loads 1.1 x Calc. Load
B. Floor/Zone Loads (Sum of Peak) 1.0 x Calc. Load
C. Floor/Zone Loads (Block) 1.1 x Calc. Load
D. Building Loads (Sum of Peak) 1.0 x Calc. Load
E. Building Loads (Block) 1.1 x Calc. load
F. ASHRAE Standard 90.1-1989 10% Maximum Safety Factor
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Cooling Load Factors
A. Lighting Load Factors:

1. Fluorescent Lights
2. Incandescent Lights
3. HID Lighting

B. Return Air Plenum (RAP) Factors:

1. Heat of Lights to Space with RAP
2. Heat of Lights to RAP

3. Heat of Roof to space with RAP
4. Heat of Roof to RAP

C. Ducted Exhaust or Return Air (DERA) Factors:
1. Heat of Lights to Space with DERA
2. Heat of Roof to Space with DERA

eomio0dp3§,

1.25 x Bulb Watts
1.00 x Bulb Watts
1.25 x Bulb Watts

0.76 x Lighting Load
0.24 x Lighting Load
0.30 x Roof Load
0.70 x Roof Load

1.00 x Lighting Load
1.00 x Roof Load

D. Other Cooling Load Factors (CLF) are in accordance with ASHRAE Recommendations:

CLF x Other Loads
ASHRAE Standard 90.1-1989

A. Pick-Up Loads 10% Maximum System Capacity Allowance for Morning Cool Down Cycles

B. Safety Factor 10% Maximum

Offices, Commerdcial
A. General:

1. Total Heat
Total Heat
Room Sens. Heat
SHR
Perimeter Spaces
Interior Spaces
Building Block CFM
Air Change Rate

©® Nk W

B. Large, Perimeter:
1. Total Heat
2. Total Heat

C. Large, Interior:

1. Total Heat

2. Total Heat
D. Small:

1. Total Heat

2. Total Heat

300-400 Sqg.Ft./Ton; (Range 230-520)
3040 Btuh/Sq.Ft.; (Range 23-52)
25-28 Btuh/Sq.Ft.; (Range 19-37)
0.75-0.93

1.0-3.0 CFM/Sq.Ft.

0.5-1.5 CFM/Sq.Ft.

1.0-1.5 CFM/Sq.Ft.

4-10 AC/Hr.

225-275 Sq.Ft./Ton
43-53 Btuh/Sq.Ft.

300-350 Sq.Ft./Ton
34-40 Btuh/Sq.Ft.

325-375 Sq.Ft./Ton
32-37 Btuh/Sq.Ft.
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Banks, Court Houses, Municipal Buildings, Town Halls

A. Total Heat

B. Total Heat

C. Room Sens. Heat
D. SHR

E. Air Change Rate

Police Stations, Fire Stations, Post Offices

200-250 Sqg.Ft./Ton (Range 160-340)
48-60 Btuh/Sqg.Ft. (Range 35-75)
28-38 Btuh/Sq.Ft. (Range 21-48)
0.75-0.90

4-10 AC/Hr.

250-350 Sq.Ft./Ton (Range 200—400)
3448 Btuh/Sq.Ft. (Range 30-60)
5-35 Btuh/Sq.Ft. (Range 20—40)
0.75-0.90

50-300 Sq.Ft./Ton
40-240 Btuh/Sq.Ft.
32-228 Btuh/Sq.Ft.
0.80-0.95

10-50 AC/Hr.

50-150 Sq.Ft./Ton
80-240 Btuh/Sq.Ft.
64-228 Btuh/Sq.Ft.
0.80-0.95

2.0-4.0 CFM/Sq.Ft.
15-20 AC/Hr.

100-250 Sq.Ft./Ton (Range 75-300)
48-120 Btuh/Sq.Ft. (Range 40-155)
21-62 Btuh/Sq.Ft. (Range 20-80)
0.65-0.80

1.5-4.0 CFM/Sq.Ft.

8-12 AC/Hr.

150-350 Sq.Ft./Ton (At 85°F. Space)
34-80 Btuh/Sq.Ft. (At 85°F. Space)
20-56 Btuh/Sq.Ft. (At 85°F. Space)
0.60-0.70

1.5-2.5 CFM/Sq.Ft.

12-15 AC/Hr.

150-200 Sq.Ft./Ton (Range 75-300)

A. Total Heat

B. Total Heat

C. Room Sens. Heat 2

D. SHR
Precision Manufacturing

A. Total Heat

B. Total Heat

C. Room Sens. Heat

D. SHR

E. Air Change Rate
Computer Rooms

A. Total Heat

B. Total Heat

C. Room Sens. Heat

D. SHR

E. Air Flow

F. Air Change Rate
Restaurants

A. Total Heat

B. Total Heat

C. Room Sens. Heat

D. SHR

E. Air Flow

F. Air Change Rate
Kitchens (Depends Primarily on Kitchen Equipment)

A. Total Heat

B. Total Heat

C. Room Sens. Heat

D. SHR

E. Air Flow

F. Air Change Rate
Cocktail Lounges, Bars, Taverns, Clubhouses, Nightclubs

A. Total Heat

B. Total Heat

60-80 Btuh/Sq.Ft. (Range 40-155)
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C. Room Sens. Heat 27-40 Btuh/Sq.Ft. (Range 20-80)
D. SHR 0.65-0.80
E. Spaces 1.5-4.0 CFM/Sq.Ft.
F Air Change Rate 15-20 AC/Hr. (Cocktail Lounges, Bars,
Taverns, Clubhouses)
G. Air Change Rate 20-30 AC/Hr. (Night Clubs)
Hospital Patient Rooms, Nursing Home Patient Rooms
A. Total Heat 250-300 Sq.Ft./Ton (Range 200—400)
B. Total Heat 4048 Btuh/Sq.Ft. (Range 30-60)
C. Room Sens. Heat 32—-46 Btuh/Sq.Ft. (Range 25-50)
D. SHR 0.75-0.85
Buildings w/100% OA Systems (i.e., Laboratories, Hospitals)
A. Total Heat 100-300 Sq.Ft./Ton
B. Total Heat 40-120 Btuh/Sq.Ft.
Medical/Dental Centers, Clinics, and Offices
A. Total Heat 250-300 Sq.Ft./Ton (Range 200—400)
B. Total Heat 40-48 Btuh/Sq.Ft. (Range 30-60)
C. Room Sens. Heat 3246 Btuh/Sq.Ft. (Range 25-50)
D. SHR 0.75-0.85
Residential
A. Total Heat 500-700 Sq.Ft./Ton
B. Total Heat 17-24 Btuh/Sq.Ft.
C. Room Sens. Heat 12-20 Btuh/Sq.Ft.
D. SHR 0.80-0.95
Apartments (Eff., 1 Room, 2 Room)
A. Total Heat 350-450 Sqg.Ft./Ton (Range 300-500)
B. Total Heat 27-34 Btuh/Sq.Ft. (Range 24-40)
C. Room Sens. Heat 22-30 Btuh/Sq.Ft. (Range 20-35)
D. SHR 0.80-0.95
Motel and Hotel Public Spaces
A. Total Heat 250-300 Sqg.Ft./Ton (Range 160-375)
B. Total Heat 40-48 Btuh/Sq.Ft. (Range 32-74)
C. Room Sens. Heat 32-46 Btuh/Sq.Ft. (Range 25-60)
D. SHR 0.75-0.90
Motel and Hotel Guest Rooms, Dormitories
A. Total Heat 400-500 Sq.Ft./Ton (Range 300-600)
B. Total Heat 24-30 Btuh/Sq.Ft. (Range 20-40)
C. Room Sens. Heat 20-25 Btuh/Sq.Ft. (Range 15-35)
D. SHR 0.80-0.95
School Classrooms
A. Total Heat 225-275 Sq.Ft./Ton (Range 150-350)

9-10
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onw

E.

Dining Halls, Lunch Rooms, Cafeterias, Luncheonettes

A.

mmoOw

Total Heat

Room Sens. Heat
SHR

Air Change Rate

Total Heat

Total Heat

Room Sens. Heat
SHR

Spaces

Air Change Rate

Libraries, Museums

0N w>

E.

Total Heat

Total Heat

Room Sens. Heat
SHR

Air Change Rate

Retail, Department Stores

A.
B.
C.
D.
E.

Total Heat

Total Heat

Room Sens. Heat
SHR

Air Change Rate

Chapter-9 Cooling Load Rule of Thumbs

43-53 Btuh/Sq.Ft. (Range 35-80)
25-42 Btuh/Sq.Ft. (Range 20-65)
0.65-0.80

4-12 AC/Hr.

100-250 Sq.Ft./Ton (Range 75-300)
48-120 Btuh/Sq.Ft. (Range 40-155)
21-62 Btuh/Sq.Ft. (Range 20-80)
0.65-0.80

1.5-4.0 CFM/Sq.Ft.

12-15 AC/Hr.

250-350 Sq.Ft./Ton (Range 160—400)
34-48 Btuh/Sq.Ft. (Range 30-75)
22-32 Btuh/Sq.Ft. (Range 20-50)
0.80-0.90

8-12 AC/Hr.

200-300 Sqg.Ft./Ton (Range 200-500)
40-60 Btuh/Sq.Ft. (Range 24-60)
3243 Btuh/Sq.Ft. (Range 16—43)
0.65-0.90

6—10 AC/Hr.

Drug, Shoe, Dress, Jewelry, Beauty, Barber, and Other Shops

A.
B.
C.
D.
Supermarkets
A.
B.
C.
D.
E.

Total Heat

Total Heat

Room Sens. Heat
SHR

Total Heat

Total Heat

Room Sens. Heat
SHR

Air Change Rate

Malls, Shopping Centers

A.

moonow

Total Heat

Total Heat

Room Sens. Heat
SHR

Air Change Rate

175-225 Sq.Ft./Ton (Range 100-350)
53-69 Btuh/Sq.Ft. (Range 35-115)
23-54 Btuh/Sq.Ft. (Range 15-90)
0.65-0.90

250-350 Sq.Ft./Ton (Range 150-400)
34-48 Btuh/Sq.Ft. (Range 30-80)
25-40 Btuh/Sq.Ft. (Range 22-67)
0.65-0.85

4-10 AC/Hr.

150-350 Sq.Ft./Ton (Range 150-400)
34-80 Btuh/Sq.Ft. (Range 30-80)
25-67 Btuh/Sq.Ft. (Range 22-67)
0.65-0.85

6—-10 AC/Hr.
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Cooling Load Calculations

Jails

onw>

Total Heat

Total Heat

Room Sens. Heat
SHR

Auditoriums, Theaters

A.

moonw

Churches

moo®p

F.
Bowling Alleys

A.

B.

C.

All Spaces

mmo 0O w>

Total Heat

Total Heat

Room Sens. Heat
SHR

Air Flow

Total Heat

Total Heat

Room Sens. Heat
SHR

Air Flow

Air Change Rate

Total Heat
Total Heat
Air Change Rate

Total Heat

Total Heat
Perimeter Spaces
Interior Spaces
Building Block CFM
Air Change Rate

eomio0dp3§,

350-450 Sqg.Ft./Ton (Range 300-500)
27-34 Btuh/Sq.Ft. (Range 24-40)
22-30 Btuh/Sq.Ft. (Range 20-35)
0.80-0.95

0.05-0.07 Tons/Seat
600-840 Btuh/Seat
325-385 Btuh/Seat
0.65-0.75

15-30 CFM/Seat

0.04-0.06 Tons/Seat
480-720 Btuh/Seat
260-330 Btuh/Seat
0.65-0.75

15-30 CFM/Seat
8-15 AC/Hr.

1.5-2.5 Tons/Alley
18,000-30,000 Btuh/Alley
10-15 AC/Hr.

300-500 CFM/Ton @ 20°F. AT
400 CFM/Ton £20% @ 20°F. AT
1.0-3.0 CFM/Sq.Ft.

0.5-1.5 CFM/Sq.Ft.

1.0-1.5 CFM/Sq.Ft.

4 AC/Hr. Minimum

Total heat 00§3sqpiop€ ventilation load o3 CloopdogEs oodqIEdoos00pdN(Total heat includes
ventilation.) 1 Room sensible heat o0§8sgqpsog€ ventilation odlo€dli (Room sensible heat does not
include ventilation.)

@-G Cooling Load Calculation Procedure

(0) Building characteristics 03 938Eq$ c320050l3ag105320005¢p: qoRdl

9-12

1. Materials
2. Size

3. Color

4, Shape

5. Location



eomEs0005028

6.
7.
8.

Chapter-9 Cooling Load Rule of Thumbs

Orientation, N, S, E, W, NE, SE, SW, NW, etc.
External/Internal shading
Occupancy type and time of day

(J) Outdoor design weather conditions o3 cgsguSdli

)

)
©)
©)
@
(®)
©)

1. Temperature

2. Wind direction and speed
3. Conditions in selecting outdoor design weather conditions:

a.

Sa o aon o

j.
k.
l.

Type of structure, heavy, medium or light

Is structure insulated?

Is structure exposed to high wind?

Infiltration or ventilation load

Amount of glass

Time of building occupancy

Type of building occupancy

Length of reduced indoor temperature

What is daily temperature range, minimum/maximum?
Are there significant variations from ASHRAE weather data?
What type of heating devices will be used?

Expected cost of fuel

4. Outdoor design condition 220305 c805509% 83262000 code gps 3203¢: outdoor
design condition o3 cgeguSdl
3205:038:  e5epo3Cim0305 0EergPeami a3mebeom indoor design  =0§E (temperature)

2508605l

Un-conditioned spaces &l 3209503 08082 9300705 20050a5dl

Walls 1 roof 1 windows 1 doors 1 partitions ©20p50361 U-values 03 03053l qopdh

Walls 1 windows 1 floors 1 doors 1 partitions 02050361 a§oxgp:a? oao5dl qupdl

Walls 1 windows 1 floors 1 doors 1 partitions 1 skylights, 2005036l heat gain qpso3 03053l

Walls 1 windows 1 floors 1 doors 1 partitions 1 skylights ©20p5036il solar heat gain g3 0050k

Space temperature $& humidity o 32033203g5q$ ©c820pd 22680005358¢320305 infiltration
heat gain 03 copbogabgSecd
(00) Ventilation heat gain o3 o050l

(00) Lights 1 people $¢ equipment o3 &l heat gains (internal heat gains vpcopSsealaopdi) 03 ageddl

(o) 22000503€ 0R0oA(Gide00n 20808 (Q)r (0) (@) (00) $¢ (00) of¢ heat gains sa0scd:03 GAIC:Al

(0p) Actual cooling load c3326q0508 industry ¢ cooSdconeomspdiqps(accepted methods)gé

03050l

-End-
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