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Ben Otto
HVAC Load Calculations

for

Ben Otto
5402 Talon, Ct.

Clarksville. Md. 21029

n
RHVAC FlrsroeN'rLr.

HVAC Lonps

Prepared By

Rhvac is an ACCA approved Manual J, D and S computer program.
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D

l

Watervale Heatimg & A.C.
21'16 Watervale, Rd.
Fallston, Md. 21047

410-879-0292
Tuesday, March 1, 2022

.T

I



Project Repoft

Project Title:
Project Date:
Client Name:
Client Address:
Client City:
Company Name:
Company Address:
Company City:
Company Phone:

Ben Otto
Tuesday, F ebruary 22, 2022
Ben Otto
5402 Talon, Ct.
Clarksville, Md.21029
Watervale Heatimg & A.C.
2116 Watervale, Rd.
Fallston, Md. 21047
410-879-0292

Reference City:
Building Orientation:
Daily Temperature Range
Latitude:
Elevation:
Altitude Factor:

Frederick, Maryland
Front door faces North
Medium

39 Degrees
313 ft.

0.989

Winter:
Summer:

Outdoor
Drv Bulb

14
91

Outdoor
wet Bulb

10.9
75

Outdoor
Rel.Hum

nla
48o/o

lndoor
Rel.Hum

nla
50%

lndoor
Drv Bulb

70
75

Grains
Difference

nla
41

Total Building Supply CFM:
Square ft. of Room Area:
Volume (ff):

1 ,411
4,305

26,133

CFM Per Square ft.:
Square ft. Per Ton:

0.328
1,359

Total Heating Required lncluding Ventilation Air:
Total Sensible Gain:
Total Latent Gain:
Total Cooling Required lncluding Ventilation Air:

52,350
34,338

3,680
38,018

Btuh
Btuh
Btuh
Btuh

52.350

10
3.17

MBH
%

Tons (Based On Sensible + Latent)

Rhvac
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.

All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads according to the manufacture/s performance data at
your design conditions.

s an ACCA approved Manual J, D and S computer program
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Miscellaneous Report

Winter:
Summer:

14
91

10.9
75 48v"

nla
50o/o

70 nla
41 .'t7

Winter:
Summer:

14
91

1 0.9 48o/o

48v,
nla

50v,
70 nla

41 .17

Calculate:
Use Schedule:
Rough ness Factor:
Pressure Drop:
Minimum Velocity:
Maximum Velocity:
l\,4inimum Height:
lilaximum Height:

Main Trunk
Yes
Yes

0.00300
0.1000 in.wg./100 ft

0 ft./min
900 ft,/min

0 in.
0 in.

Runouts
Yes
Yes

0.01000
0.1000 in.wg./100 fl.

0 ft./min
750 ft,/min

0 in
0 in

lnfiltration Specifled:

lnflltration Actual:
Above Grade Volume:

Total Building lnfiltration:
Total Building Ventilation

Supply
Return

168
16B

0.12
0.12

406
301

Winter
0.310

135

0.310
x 26.133

8,101
x 0.0167

135
U

AC/hr
CFM

AC/hr
Cu.ft.
Cu.ft./hr

CFM
CFM

Summer
0.160

70

0.160
x 26.133

4,181
x 0.0167

70
0

AC/hr
CFM

AC/hr
Cu.ft.
Cu.ft./hr

CFM
CFM

--System 2--
lnfiltration & Venlilation Sensible Gain Multiplier: 17.40 = (1.10X 0,989X 16.00 Summer Temp. Difference)
lnflltration & Ventilation Latent Gain Multiplier: 27.68 = (0.68 X 0.989 X 41.17 Grains Difference)
lnflltration & Ventilation Sensible Loss Multiplier: 60.91 = (1.10 X 0.989 X 56.00 Winter Temp. Difference)
Winter lnfiltration Specified: 0.310 AC/hr (62 CFM), Gonstruction: Semi-Tight
Summer lnfilkation Specified: 0.160 AC/hr (32 CFM), Construction: Semi-Tight

4
4

1

I
Attic
Attic

No
No
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Wet Bulb Rel.Hum Rel.HumData Difference

Bulb Wet Bulb Rel.Hum Rel.Hum DifferenceData

--System 1-
lnfiltration & Venlilation Sensible Gain Multiplier: 17.40 = (1.10 X 0.989 X 16.00 Summer Temp. Difference)
lnfiltration & Ventilation Latent Gain Multiplier: 27.68 = (0.68 X 0.989 X 41.'17 Grains Difference)
lnfiltration & Ventilation Sensible Loss Multiplier: 60.91 = (1.10 X 0.989 X 56.00 Winter Temp. Difference)
Winter lnfiltration Specified: 0.310 AC/hr (73 CFM), Construction: Semi-Tight

i Summer lnfiltration Specified: 0.160 AC/hr (38 CFM), Construction: Semi-Tight

;ystem 2

Duct
lnsulation AreaNo. Location



Load Preview Report

Scope
Net
Ton lTorl

Sen
Gain

Lat
Gain

Sen
Loss"olc."l

Srs
FIE

CFfu!

sys
clg

CFM

qA

CFIU

D(d
Sze

sa3
46

9d3
5-7

10x16

3,014

25,313 332 865 865 1Sd6

2s,313 332 865 865 A 7

1,411

546

46

$
537

865

1,411

546

46

$

28.327 332 845

ffi
316

125

1b
'191

191

52350

24pA
9,511

9,51'1

14,512

14,512

38,018

13,512

1221

124
13,098

13,098

24,506

351

4140

19,7'15

'19,715

3,@
1,641

214

214

1,427

1,427

2.039

35'1

799

889

889

34,338

11871

1,010

1,010

11671

11571

2.U 737 1.505 721$7

3,641

188m

18,826

4,305

2,800

'1,400

1,{00

1,400

1,4m

1,505

1,505

1,359

21a7

3.17

1.13

tuildlng
qobn 1

ZorE 1 - CE.: 8%, Ht.: 40/o

1-Ilasemeri

ZorE 2 - Clg.: 92%, HE.: m%
2-Firsl F loo.

qFHn 2

Srpdy Dtd Labrt

Ret.rn Dd
Zorc1
g.Sec.rd Floor

Srm ofroorn airf,o,,6 may be greabr tlan sysBn aidloi^/ because

slsBn h6 mdtde dEs.

Tuesday, March 1,2022, 3.52 PMC:\Users\Admin\OneDrive\Documents\Ben Otto.rhg



Duct Size Preview
Roorn or
Dwl Narne Source

Minrmunl Laa.rdmu"nl noush.l Design
vebctyl veOcryl ractorl urm Lcs

Dr..11 o,rrl Hto
Vebctyl LerEhl Ft;

cl9 Act Ducl
Size

q/sbm 1

grppURunouts

Zotcl
14aseme.

ZotE2

2-Filst Floor

Oth.rOu.G h q|s8n'i
Srpdy Main Trurk

SERn 2

SupptyRunoub
ZdEl
Ssecd)d Flmr

Other Duds h qAigrn 2

SrpdyMainTrmk

BuilFln 0 7&

750

9q)

7il

900

0.01

001

0.0G

0.01

0.06

0.1 340.5 ..2sa
lelI
aroll

46 1-5

tuillln 0 0.1 401.5

Buill-ln 0 0.1 671.7 546 9d3

BuilFln 0 0.1 4U.8 agrll sd5

$2I 86sBuillln 0 0.1 n8.9 10d6

Summary

StFtem 'l

Heating Flo /:

Codrng FloM
q/stem 2

HertnE FloM

Cooling Fb!v:

316

546

865
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Tota I B Summa Loads

1 D-cw-o: Glazing-Double pane, operable window, clear,
wood frame, U-value 0.57, SHGC 0.56

1O-cw-o: Glazing-Double pane, operable window, clear,
wood frame, light color blinds at 45' with 50%
coverage, U-value 0.57, SHGC 0.56

1 1J: Door-Metal - Fiberglass Core, U-value 0.6
15A-2sffc6: WalFBasement, concrete block wall, R-2

foam board to floor, no framing, no interior finish,
fllled core, 6' floor depth, U-value 0.084

'15A-2s3oc-10: Wall-Basement, concrete block wall, R-2
foam board to 3', no framing, no interior flnish, open
core, 10' floor depth, U-value 0.086

15A-4s3fc4: Wall-Basement, concrete block wall, R-4
foam board to 3', no framing, no interior finish, filled
core, 4' floor depth, U-value 0.085

128-0sw: WalFFrame, R-1 1 insulation in 2 x 4 stud
cavity, no board insulation, siding flnish, wood studs,
U-value 0.097

12C-0sw: Wall-Frame, R-13 insulation in 2 x 4 stud
cavity, no board insulation, siding finish, wood studs,
U-value 0.091

'l6A-30: Roof/Ceiling-Under Attic with lnsulation on Attic
Floor (also use for Knee Walls and Partition
Ceilings), Unvented Attic, No Radiant Barrier, Any
Roofing Material, Any Roof Color, R-30 insulation, U-
value 0 032

21A-32: Floor-Basement, Concrete slab, any thickness, 2
or more feet below grade, no insulation below floor,
any floor cover, shortest side of floor slab is 32' wide,
U-value 0.02

'l9A-19p: Floor-Over enclosed crawl space, No insulation
on exposed walls, sealed or vented space, passive,
R-19 blanket, U-value 0.049

205

41

6,544

1,309

10,961

1,868

10,961

1 ,868

0

0

42
600

1,411
3,696

280 1 ,348

320 1,989

1034 5,618

1126 5,738

1505 2,697

1400 1,568

91 tvo

0 2,516 2,516

0 2,304 2,304

680
519

680
519

3b

0
0

00

0

0 3,419 3,419

0 0 0

0

Subtotals for structure:
People:
Equipment:
Lighting:
Ductwork:
lnfiltration: Winter CFM: 135, Summer CFM: 70

0

32,114 0
600

0

22,680

1,200
0

8,555
1 ,213

0

22,680
1 ,290
1 ,200

U

9,705
3,143

0Ventilation: Winter CFM: 0 Summer CFM: 0

12,013
8,223

0

1,150
1,930

0

Total Building Load Totals 52,350 3,680 34,338 38,018

Total Building Supply CFM:
Square ft. of Room Area:
Volume (ff):

1 ,41'l
4,305

26, 133

CFM Per Square ft.
Square ft. Per Ton:

0.328
'l,359

Total Heating Required lncluding Ventilation Air:
Total Sensible Gain:
Total Latent Gain:
Total Cooling Required lncluding Ventilation Air:

52,350
34,338

3,680
38,018

Btuh
Btuh
Btuh
Btuh

52.350 MBH
90%
10 o/o

3.17 Tons (Based On Sensible + Latent)

Rhvac is an ACCA approved Manual J, D and S computer program
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.
All computed resulls are estimates as building use and weather may vary.
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i Component Area
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Sen
Loss

Lat Sen
Gain

Total
GainGain

0

gures

Notes



Total Building Summary Loads (cont'd)

Be sure lo select a unit that meets both sensible and latent loads according to the manufactureis performance data at
your design conditions.
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Buildin Pie Chaft

Floor 3%
Roof 5% lnfiltration 16%

Building
Loss

52,3s0
Btuh

Wall35% Ductwork 23%

Door 3%

Glass 15%

Floor 0%
Roof 9% lnfiltration 8%

Wall15%

Ductwork 26%

Building
Gain

38,018
Btuh

Equipment 3%

Glass 34%
Peoole 3%

Door 2b/o
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ak Fenestration Gain Procedure

Room is in zone '1, which peaks at 7 pm
Calculation Mode: Htg. & clg.
Room Length: 40.0
Room Width: 35.0
Area: 1,400.0
Ceiling Height: 8.0
Volume: 11,200
Number of Registers: 1

Runout Air: 46
Runout Duct Size: 5
Runout Air Velocity: 34'l
Runout Air Velocity. 341
Actual Loss: 0.096

ft.
ft.
sq.ft
ft.
cu.ft

CFM
in.
fl./min.
ft./min.
in.wg./100 ft.

Occurrences:
System Number:
Zone Number:
Supply Air:
Supply Air Changes:
Req. Vent. Clg:
Actual Winter Vent.:
Percent of Supply.:
Actual Summer Vent.
Percent of Supply:
Actual Winter lnfil.:
Actual Summer lnfil.:

1

1

I
46 CFM

0.2
0
0
0
0
0

15
I

AC/hr
CFM
CFM

CFM

CFM
CFM

971N -Wall-'lsA-2stfc€ 40 X 8
N -Wall-15A-2s3oc-10 35 X 8
N -Wall-l5A4s3fc-4 40 X I
N -Wall-154-2sffc-6 35 X 8
Floor-21A-32 35 X 40

6.2
4.8
6.2
6.2
1.1

0.9
0.0
1.1
0.9
00

320
280
320
280

1400

1

1

1

1

1

348
989
725
568

084
086
085
084
020

0
0
0
0
0

0
0
0
0
0

777
0

357
242

0

Subtotals for Structure:
lnfil.: Win.: 14.9, Sum.: 7.7 310 2.935

8,601
910

0
?140.432

876
134

Room Totals: 9,51 I 214 1 ,010

C:\Users\Admin\OneDrive\Documents\Ben Otto.rhg Tuesday, March 1, 2022, 3:52 PM
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Detailed Room Loads - Room 1 - Basement

Loss HTM Gain Gain
-u-

Value HTM



Detailed Room Loads - Room 2 - First Floor (Peak Fenestration Gain Procedure)

Room is in zone 2, which peaks at 5 pm
Calculation Mode: Htg. & clg.
Room Length: 40.0
Room Width: 35.0
Area: 1,400.0
Ceiling Height: 8.0
Volume: 11,200
Number of Registers: 5
Runout Air: 107
Runout Duct Size: 7
Runout Air Velocity 402
Runout Air Velocity . 402
Actual Loss: 0.083

CFM
AC/hr
CFM
CFM
%
CFM
Yo

CFM
CFM

1

1

2
537
2.9

0
0
0
0
0

58
30

ft.
ft.
sq.ft.
ft.
cu.ft.

CFM
in.
ft./min.
ft./min.
in.wg./100 ft

Occurrences:
System Number:
Zone Number:
Supply Air:
Supply Air Changes:
Req. Vent. Clg:
Actual Winter Vent.:
Percent of Supply.:
Actual Summer Vent
Percent of Supply:
Actual Winter lnfil.:
Actual Summer lnfil.:

E -Wall-128-0sw 40 X 8
N -Wall-12B-0sw 35 X 8
W -Wall-128-0sw 40 X 8
S -Wall12B-Osw 35 X 8
S -Door-1 1J 6 X 7
N -Gls-1D-cw-o shgc-0.56 0%S
E -Gls-1 D-cw-o shgc-0.56 0%S

279
238
)'70

238
42
42
41
41

0.097
0.097
0.097
0.097
0.600
0.570
0.570
0.570

5.4
5.4
5.4
5.4

JJ.O
31 .9
31 .9
3'l .9

1,516
1 ,293
1,516
1,293
1 ,411
1 ,341
1,309

309

2.4
2.4
2.4
2.4

16.2
25.4
24.3
97.6

679
579
679
579
680

1,068
997

4,000

0
0
0
0
0
0
0
0W -Gls-1 D-cw-o shgc-o 56 07oS

Subtotals for Structure:
lnfil.:Win.: 57.9, Sum.: 29.9
People: 200 lauper, 230 sen/per:
Equipment:

1,200
a

a o'4.'7
10,988
3,524 0.43 3

0
827
600

0

I,261
520
690

1,200

Room Totals: 14,512 1,427 11,671
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I General

Ben Otto
21047-1918

Loss HTM Gain Gain
Area Lat

Value HTM



Calculation Modei
Room Length:
Room Width:
Area:
Ceiling Height:
Volume:
Number of Registers
Runout Air:
Runout Duct Size:
Runout Air Velocity:
Runout Air Velocity:
Actual Loss:

Htg. & clg.

CFM
in.
ft./min.
ft./min.
in.wg./ 100 ft.

Occurrences:
System Number:
Zone Number:
Supply Air:
Supply Air Changes:
Req. Vent. Clg:
Actual Winter Vent.:
Percent of Supply.:
Actual Summer Vent.:
Percent of Supply:
Actual Winter lnfil.:
Actual Summer lnfil.:

1

2
1

865
4.3

0
0
0
0
0

62

CFM
AC/hr
CFM
CFM
Yo

CFM
o/o

CFM
CFM

43.0
35.0

1,505.0
8.0

12,040
I

108
7

405
405

0.085

ft.
ft.
sq.ft.
ft.
cu.ft.

E -Wall-12c-0sw 43 X 8
N -Wall-12c-0sw 35 X I
W -Wall-12C-0sw 43 X 8
S -Wall-12c-0sw 35 X 8
E -Gls-l D-c,w-o shgc-0.56 0%S
W -Gls-1 D-cw-o shgc-o.56 0%S
UP-Ceil-16A-30 43 X 35
Floor-19A-19p 35 X 2.6

283
280
165
280

61
61

1505
91

2.O

2.0
2.0

62.1
62.1
z.c
0.6

0.091
0.091
0.091
0.091
0.570
0.570
0.032
0.049

1 ,442
1 ,427
1 ,442
1,427
1 ,947
1 ,947
2,697

196

579

579

3,747
3,787
3,419

56

5.1
5.1
5.1
5.1

31 .9
31 .9

1.8
2.2

0
0
0
0
0
0
0
0

Subtotals for Structure:
lnfil.: Win.: 62.2, Sum.: 32.1
Ductwork:

1 ,248 3.036
12,525
3,789
8,999

0.448 889
13,353

559
0

4 914

Room Totals: 25,313 889 18,826
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lDetailed Room Loads - Room 3 - Second Floor (Average Load Procedure)
I General

Area -u- Hts
HTM Gain GainValue HTM Loss



Sysfem 1 Room Load Summary

-*Zone 1--
1 Basement 341 1,0'10 214 46 46

Zone 'l subtotal
--Zone 2--

2 First Floor

'l ,010

1't ,671

214

1 ,4?75-7 402

46 46

Zone 2 subtotal 11,671 1,427 537 55/

546 546

System 1 Main Trunk Size: 9x13 in.
Velocity: 672 ft.lmin
Loss pe|100 ft.: 0.093 in.wg

Note: Since the system is multizone, the Peak Fenestration Gain Procedure was used to determine glass sensible gains
at the room and zone levels, so the sums of the zone sensible gains and airflows for cooling shown above are not intended
to equal the totals at the system level. Room and zone sensible gains and cooling CFM values are for the hour in which
the glass sensible gain for the zone is at its peak. Sensible gains at the system level are based on the "Average Load
Procedure + Excursion" method.

Net Required 1 .13 SAok I 12yo 11 ,871 1,641 13,512

l total 11 ,871 1,94 1

Type:
Model:
lndoor Model:
Brand:
Efflciency:
Sound:
Capacity:
Sensible Capacity
Latent Capacity:

Heatino Svstem
Natural Gas Furnace

O AFUE

Coolinq Svstem
Standard Air Conditioner

O SEER
0
0 Btuh
0 Btuh
0 Btuh

h
0
0 Btu
nla
nla
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Room
No Name

Sens
Btuh

Duct
Size

Duct
Vel

Sens
Btuh

Min
cls

CFM

Act
sys

CFM
Area LatHtg

SF CFM Btuh

1 .400 9,51 1 125

1,400 9,51 1 125

u9q 14,512 1e1

1,400 14,512 191

2,800 24,023 316

537

Btuh Btuh BtuhTons



3 Second Floor 8-7 405 18,826 889 865 865

Duct Latent
Return Duct 3,014

351
799

System 2 total 1,505 28,327 332 22,467 2,039 865 865

System 2 Main Trunk Size:
Velocity:
Loss per 100 ft.:

't 0x16 in.
779 ft./min

0.103 in.wg

Net Required: 2.04 92% t8% 22,467 2,039 24,506

Type:
Model:
lndoor Model:
Biand:
Efficiency:
Sound:
Capacity:
Sensible Capacity:
Latent Capacity:

Heatinq Svstem
Natural Gas Furnace

O AFUE
0
0 Btuh
nla
nla

Coolino Svstem
Standard Air Conditioner

O SEER
0
0 Btuh
0 Btuh
0 Btuh
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Sysfem 2 Room Load Summary

Sens
Btuh

Duct
Size

Sens
Btuh

Lat
Btuh

Min ln Act
Area Duct cls sysHtg

SF CFM Vel CFM CFMNo Name
Room

'1,505 25,313 332

3,6!1

Ie
Btuh Btuh BtuhTons

Equipment Data

l


