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What to Look for Series
Commercial HVAC

Sizing Calculations
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Are calc

ulations required?

What are the critical design parameters?
Does the number of people matter?
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AHU-1 [FIRST FLOOR) Variable Volume Reheat {30% Min Flow Default)
CODLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Paaked a1 Time: MaHre: 717 MaHr: &/ 16 MaHr: Heating Design Cooling  Heating
Clutside Alr CADBNWEHR: BE /) 55/ 45 CabE; 77 aabaE; 1 SADE E5.0 B1S
Ra Planum T5.a a4
Hpace Plerum Met  Percemt : Space Porcent . Space Peak Coil Peak  Percent | | Return 753 BE4
Bans. + Lal.  Saens, + Lal Total 04 Total Sonsible Of Total Space Sens Tot Sons  Of Total | | RetOs 5.3 GE4
Baih Baih Bl ) Bt %) : Bish Biuim ) | | Fo MEeTD a0 Lel]
Envelope Loads Eneslops Loads Fn BIHTD a0 0a
Skylite Solar 0 0 L] o a 0: Skyts Salar a o 0,00 | | Fm Frict .0 oo
Sieylite Cond o 0 L] o a o Skylite Cord a o 0.00
Reaf Cond o 17T 17.E71 2. a 0 - PFoof Cond a 27,182 T4
Cass Solar 103,902 o 103,502 10 123,060 16 Glass Solar a o .00 AIRFLOWS
GlassiDoor Cond 13418 0 13,416 i a7 0 Glass/Door Cond 77,555 STTESE 2011 Cooling  Hasting
Wal Cond 4073 2413 6,485 1 274 0 Wil Cond 8,575 13478 342 .
Partice/ Do B, 161 £, 161 1 8,161 1:  ParlitinDone 6,835 6835 -1.77 | | DIt A 181
Floer -10.243 -10.243 -1 -10,242.81 -1 Flaar 46,82 -6 E20 1.77 | | Tewmnineal A1 G2 16,136
Adjacent Floor 0.00 0.00 0.0 Q.00 0.00 000 Adjacent Floor 0,00 000 000 || ain Fan 41524 16,135
Infilradion o a o: o 0 :  InSliration 52, TE4 -62.TH4 16.78 | | S Fam 0 a
Buts Talai ==> 17,508 20,054 137,343 14 120,716 18 Sub Totsl === -148, 858 SIB0ETZ 4685 | | Mom Vent o a
: . AHU Vet 0 a
Internal Losds Intnrel ILioade i o 1,002
Lights 71,185 o 71,165 T 71,1685 B Lights 1] o 0.00 | | MinStop'Rh 18,135 16,135
People 452 456 o 452 456 45 Xz 287 3 - People L] o 0.00 | | Return &1 504 17,138
Wiz 313851 o F13,851 iz Iaas a1 Misc a o 0.00 | | Exhawst 0 1,002
Suls Tofal === 837 552 0 BT 557 B BT 403 81 Sub Tofal === a o 000 || RmExh 0 a
Aiizikary o a
Ceiling Load 3414 3414 0 o 2084 [ - Eeiling Load 10,467 o 0.00 | | Loakage Dwn o a
Ventilation Load 0 o 0 I i [ ' Wentilation Losd 0 o 0.00 | | Loakage Ups o i
Adj Air Trans Haat i [ '8 a {1 * Adj Alr Trars Haat 4] [k} [}
Dehumid. Cw Sizing 1] o - GrviUmdr Sizing 1] o 0.00
CrfUinedr Sizing 18,438 18,438 2 21,029 1 : Exhaust Heat 1418 037 ENGINEERING CKS
Exhaust Heat [i] o © OUA Prahaat Dt o 0.0
Bup, Fan Heat L] ] R Prahaat DI, 31,480 246 Ceolimg  Heating
Rat. Fan Haa o [ o | Addeticnal Rehaat ABEST S1.06 || % DA a.n oo
Dusct Hesl Phup o a 5} clenif® 1.74 LET
Ursdarfir Saip Hl Phup a 0. - Underfir Sup H Prup =} 0.00 | | efmitan s0sHd
Supply Al Leakage o a [t} Supply Alr Leakage o 0,00 | | fesfeon 28057
: : Bruihr-f* 4130 1814
Grand Toral ssx T3 16,670 i, 353 100,00 TE1 241 10000 Grand Totsl s=x ~158,335 -385655 100.00 | | No. People aaT
COOLING COIL SELECTION AREAS HEATING COIL SELECTION
Total Capscity Sens Cap.  Coil Airflow Enter DEARHR Leavwe DBEWEHR Groes Total Glass Capacity Coil Airflow  Ent  Lwg
e MEh MEBQ oim °F F ol L -] " %) Man i F F
Main Clg BZ 9 554 4 742 41722 753 616 THB B50 528 694 || Fleor 24,078 Msin Hig -3BBA 16,935 S50 B15
Aux Cig oQ o0 0 a oo an 0.0 oo og oo Part 1402 W Hig a oo 0.0
Oyt Vi (o] 0.0 Q.0 a 0.0 a.0 0.0 a4 od 0 Int Doeor 1 Prafwmat a Q.0 a0
ExFlr 1,3T8 haat 16,135 850 TO0
Taital Bz9 654 4 Roal 12,483 a a iwiddid a af a0
Wall GEEZ 2538 a8 i Went a an a0
Ext Door L1} a a Total
n - = : T
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Requirements

Mechanical Load Calculations
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. Design loads associated with heating, ventilating and air

C103.2 Informatlon on construction documents

material.

. Construction documents shall be drawn to scale on suitable %

. Electronic media documents are permitted to be submitted where

approved by the code official.

. Construction documents shall be of sufficient clarity to indicate the

location, nature and extent of the work proposed, and show in
sufficient detail pertinent data and features of the building, systems
and equipment as herein governed.

. Details shall include, but are not limited to, the following as

applicable:
5. Mechanical system design criteria

C403.1.1 Calculation of heating and cooling loads

conditioning of the building shall be determined in accordance with
ANSI/ASHRAE/ACCA Standard 183 or by an approved equivalent
computational procedure using the design parameters specified in
Chapter 3.

. Heating and cooling loads shall be adjusted to account for load

reductions that are achieved where energy recovery systems are
utilized in the HVAC system in accordance with the ASHRAE ol
HVAC Systems and Equipment Handbook by an approved |
equivalent computational procedure.
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Many of us reviewing commercial HVAC calculations
are not mechanical engineers. Without a deep dive we |,
¥
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can verify several important design parameters.

. Summer outside design Dry Bulb and Wet Bulb
Temperatures -

. Winter outside design dry bulb Temperatures
. Winter and Summer inside design dry Bulb Temperatures

. Thermal Envelope Values used in the design

Two of the common Design software programs we see
dare: \

. Trane Trace (Trace 700 is being phased out to Trace 3D %
Plus)

. Carrier HAP

Both of these programs are ANSI/ASHRAE/ACCA
Standard 183 compliant. e

M | | ¢+ T H /
1
Il

il =

= L ORE

A
- —

i
p—
-

r- - - - - - - - - - = - -

'\\ K T T oomee  Group@==  BUILDTank N




I ASA

¢ XcelEnergy: Plan Review
Trane Trace

l 1] - — - W ) N £ SA
Air ;.;J[ First Floor * //1System Checksums is a sum-
Handling | |Will include the area /<<< mary of the of the loads and |
Unit loads and design for design parameters

I X’H the entire first floor e

X /IR A |y /7

AHU-1 (FIRST FLOOR)

System Checksums

B

COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK
Peaked at Time: MoHr: 717 MoHr: /16 MoHr. Heating Design

| ! I ik L .

COOLING COIL PEAK |

! Peaked at Time: Mo/Hr: 7 / 17 Means the highest load was in |

July at 5:00 pm ::

Outside Air: OADB/WB/HR 88 /59 / 45 AN

me | | Wy /o __/ _/ \ \ 0 \ T
h

ALl K

|HEATING COIL PEAK

-

OADB 88: Outside air Dry Bulb is 88°.
This should be your adopted summer outside design
WB 59: Outside air Wet Bulb

This is typically around 59 degrees for Colorado

HR 45: Design Relative Humidity

| CLG SPACE PEAK: Just showing the room with the largest cooling Ioad ‘I:_ L

—

T
OADB 1: Outside air Dry Bulb is 1°. —

|

J

This should be your adopted winter outside design
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Plan Review
Trane Trace

M | | ¢ |

SK-2

|
| o .
E Y ,g?& ﬁ/ R
F :l: — lC:.] 4 /) / o
: AHU-1 (FIRST FLOOR) i / \ "
| N H \
| COOLING COIL PEAK N | If deS|gn parameters are |\
Peaked at Time: Mo/Hr: 7717 .
: Outside Air: OADB/WB/HR: 88159 /45 | correct the loads will be
H gSpace  Plenum wt | 11correct. Need to look for
| Sens.+Lat.  Sens. + Lat Total loads that are missing or
Btu/h Btu/h Btuh | ! _
Envelope Loads 1 not detailed.
= Skylite Solar 0 0 1] . .
F Skylite Cond 0 0 0 ] . — 4 o
| Roof Cond 0 17.671 17671 | 1||Seems odd that an above
Glass Solar 103,802 0 103,902 | !
| Glass/Door Cond 13,416 0 13416 | 1|grade story has no
Wall Cond 4,073 2,413 6,485 ﬂ L .
- Partition/Door 6,161 5161 | ,i]infiltration loads. A
Floor -10,243 10,243 .
3 | Adjacent Floor 0.00 0.00 0.00 {comments asking the
Infiltration 0 0 .
Sub Total ==> 117,308 20084 137393 designer why would be a
' good one
L Internal Loads
Lights 71,165 0 71,165
4 | People 452,436 0 452,436 /
4 | Misc 313,951 0 313,951 -
Sub Total ==> 837,552 0 33?.552\ s nh '\"‘—ﬂ”r JaCw OF
MV-2) AVAST=1aT> o IRl
Ceiling Load 3414 -3,414 0 H i
Ventitation Load ; ; o | | This miscellaneous load |
Adj Air Trans Heat i 0 kulseems Very hlgh A
r Dehumid. Ov Sizing ] . B
Ov/Undr Sizing 19,438 19438 | [|comment asking the s
Exhaust Heat 0 0 . .. VR
Sup. Fan Heat o [x{designer what is included [
Ret. Fan Heat 0 0 , . o
Duct Heat Pkup 0 o [|in this load would be a
Underfir Sup Ht Pkup 0 kW
21 | Supply Air Leakage 0 o [ good one. | | —
| | Grand Total => 977,713 16,670 994,383 4 é.l 2
EXWC 3/4"HWR DROP / i W
I 1"HW DROP G
Ml‘i\fkgz ] 1 C\_ ~ _ _ ) _ _ _ B
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Plan Review
Trane Trace
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{of people can have a large

b
I N Va .
AHU-1 (FIRST FLOOR) effect on the cooling load.
COOLING COIL PEAK The number of people used
Peaked at Time: MolHr: 7717 in the calculation can found
Outside Air: OADBMNWBMHR: E-BFSEI.MS" : in the ENGINEERING CKS
5 Pl Net
Sens. +pli.|:: Sens. inll.llﬂT Total BOX-
Btu/h Btu/h Btu/h | . :
Envelope Loads 1A quick calculation shows
Skylite Sol 0 0 L) y
Skylite Cond 0 0 0 \ about 521 Btu’s per person.
Roof Cond 0 17,671 17,671
Glass Solar 103,802 0 103,902 452.436/867=521
Glass/Door Cond 13,416 0 13,416 ‘
Wall Cond 4,073 2413 6,485 ;
Partition/Door 6,161 6,161 | Typlca”y we see abOUt 250
Floor -10.243 -10,243 ! !
:Im:_jrztine_rlt Floor III.EIE 0.00 H.Dg : Btu S per person'
nfiitration .
Sub Total ==> 117,300 20,084 137,303 Need to verify that the
I termal Loads number of people
Lights 71,165 0 71,16 occupant load) is correct.
FPeopla 452,436 0 452 4386
Misc 313,951 0 313,951 A good comment would be
Sub Total ==> 837,552 0 837,552 ,
to ask why 521 Btu's per
Ceiling Load 3,414 3,414 0 R
Ventilation Load 0 0 0 person was used.
Adj Air Trans Heat 0 0 X L
Dehumid. Ov Sizing 0
OviUndr Sizing 19,438 18,438
Exhaust Heat ] 0
Sup. Fan Heat 0 g e
Ret. Fan Heat o 0
Duct Heat Pkup 0 0 ENGINEERING CKS
Underfir Sup Ht Pkup 0 o
Supply Air Leakage 0 0 s Cooling  Heating
)l % oA 0.0 0.0
Grand Total ==> 977,713 16,670 994,383 cfmift? 1.74 0.67
4| efm/ton 505.93
I ft:/ton 290.57
-t = - - —j No. People 867
. &= o ]
r g i -4 | SHUMS CODA =
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o @ Xcel Energy@ Plan Review
Trane Trace
| : w SR N? N\
F A 34" Cv 1% \1\];\] i ) e
[ e < ¥ ) L A N
| The other item that is a @X
| : «|little odd is the ft*/ton at |
| 290 s.f.
: The square feet per ton r i
| of air conditioning is -
%_' ENGINEERING CKS generally around 500— )
: Cooling  Heating 1000 s.f. per ton. The use| ! |
| % OA 0.0 0.0 . Ly
| e 174 0.67 of the space will also "
cfmiton 505.93 plays a part. An active B
F—:f :::!“h"r‘ﬂ: 23‘?:-’3’; "_15.14 space (like a gymnasium)| | |
Il No. People 867 will be on the lower side | | |
| and office spaces (low | ! |
' Xn_f_‘ | ‘J l “|activity) will be on the \\
- e higher side. 3
EEEEXF . R
J [—Hee=—== B \AT A good comment would [~
K2 , =1 el ~_‘|be to simply say thatthe |
-__] i | [s-f per ton at 290 seems
- [y e 1low for this occupancy.
L@ : |—[ - s Please review and
1k ' comment. o
¥ ; ] N
e I s ) ) i ) ) ) ) | »
r- - - - - - - L
[T st Gouw®= BULDTK. . A
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Plan Review

Trane Trace

ENTERED VALUES
- - ROOM BY ROOM
L 1
Room Description: SECURITY Zone Dy No Zone System D PTAC
GEMERAL INFORMATION BEOPLE AIRFLOW INFORMATION
il Floor Area: 325 fi2 Fir-Fir Height: 8.0 ft People Type: None Cooling Heating
I Plenum Height: 0.0 ft Height Above Fir # of People: 1 Pecple Vent Typa: None MNone
Slab Cnsir Type: 4° LW Concrete Peogple Sensible: 250 Blu/h Venl Value: 0.00 cfm 0.00 cfm
Room Mass: Time delay based on actual mass People Latent : 250 Btu/h Vert Schadule: Avadlable (100%)
| Cpiling R-Value: 1 786 hr-f-"F/Btu People Schedule: Cooling Only (Design) Infil Typa: Neutral, Poor Const Mautral, Poor Canst
Is Jhere Carpet?: NO Infil Value: 0.05 cfmisq ft of wall 0.05 cfmisq ft of wall
Design Cig OB / Drift Poinl: ~ 75.0 °F | 75.0 °F Workstation: 1.0 workstation/person Infil Schedule: Avadable (100%)
Design Hig DB / Drift Point:  72.0 °F/ T20°F Vav Airflow:
| D isire Capocance:  Modiam ueirs Y ooy, To be calounied Tobe calcuaied
Il Cig Tetat None g Type: Recessed fuorescent, not venied, 80% load Aux Suoply. To b calculled To be cakulated
Hig Tstat: None Fixture Type: RECFL-NV Room Exhaust
I Thermostat Location: Room Floor Multiplier: 1 % Load to RA: 20 % fim Exh ichad; Avellable (1047%)
Humidistat Location: None Room Mullipber. 1 Lighting Schedule: Cooling Only (Design)
= = €02 Sensor Location:None Lighting Amount: 1.5 Wieq ft
I Room Type:Cenditioned Ballast Factor: 1.0
bl Glass r::-Lp 5.::.' :ﬁa :fu m
I Areal Const Typa / U value Typa /! Area  Shade U Value Extarnal Internal Gmd Cool Heat Perm Loss ” I
Description Amount Dir Tt Schedule Bw/hi**F  Alpha Energy Type L Coefl  Bluhf**F Shading Shading Refl Tmp Tmp Len Coef
Roof -1 3251 0 90 Steel Sheet, 8" Ins 0.0333 090 0 Overhang - None Nane I
| E 250f° 90  04°HW Block, 3" Ins 0.0877 090 I
' Opening - 1 Window 3mm Tpl Low-E Film k] 0.61 0.38 Overhang - None MNana 0.00
“ Misc Load 1 300.000 W Cooling Only (Design) None 100 100 0 60.00 ||
north nrme 8" LW Conc Block 0.0877 Hourly DADE ||
w 225 8* LW Conc Block 0.0877 Hourly OADE "
— - — south N7 8 LW Conc Block 0.0877 Hourly OADB & HWI
— e | — - Floor - 1 25 050 I’
; ' — o | P | = T T Lk
. ]
| | The ENTERED VALUES ROOM BY ROOM report gives you the n
L: "
~| The bottom part of the report provides a description and U-factor ||
F : - L] L] L]
values. Compare the assemblies shown in the calculation with .|
I - I
i
- o /
-— - — —-— .
E — - =H
a | L TMV-1 \' ) TMV-1 1 <= 2/4"CW DF
gr—" . i > 1 3/4"HW DF
& Glass
1 Areal Const Type / U Value Type ! Area Shade U Value External Internal
Description Amount  Dir  Tilt Schedule Btuh-ft*-°F  Alpha | Eneray Tvpe it Coef Btuh-ft**F Shading Shading
Roof - 1 325 fi2 0 90 Steel Sheet, 8° Ins 0.0333 0.90 0 Cwerhang - Mone Mone
2 E 250 Mt 80 0 4* HW Block, 3° Ins 0.0877 0.80
Opening - 1 Window 3mm Tpl Low-E Film 2] 0.61 0.38 Overhang - None None
Misc Load 1 300.000 W Cooling Only (Design) Mone DI
north 17 e 8* LW Conc Block 0.0877
w 225 fi2 8* LW Conc Block 0.0877
south 117 2 8" LW Conc Block 0.0877
Floor - 1
I i X =
] EXWC EXWC —
i - R
3/4" CW | ExFD @ @ =xro . -
3/4% HW X A
3/4" HWR- '—-l v
1 1
1, EXWC EXWC 3/4"HWR DROP i o
1"CW DROP 1 2{
1"HW DROP :
. - 1
XX 1" cw "
- {')-’: 1 - ! = - = = = — - -
. <1 r- -- -- - - - - - -- [ Al
9, T C s SHURS CODA Grou @.‘f- 2 BUILDTank
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Carrier HAP

| | il o 1|~ e AR \ N\
F | DESIGN COOLING DESIGN HEATING
) COOLING DATA AT Jul 1700 HEATING DATA AT DES HTG
COOLING OADB/WB 92.2°F/52.8°F HEATING OADB/WB -3.0°F/-46°F
| Sensible Latent Sensible Latent
| ZOME LOADS Details (BTUhr) {BTUMr) Details (BTWhr) {BTUMr)
Window & Skylight Solar Loads 2800 fi? 141069 - 2800 2 - -
' Wall Transmission JE8E6 TI5T - 2688 f® 24147 -
i Roof Transmission om 1] - om 0 -
Window Transmission 2800 it 15227 2800 i® 858458
l Skylight Transmission 0 i 0 0 i 0
|  |Door Loads 0 fi? 0 - 0 2 0
Floor Transmission 17700 fi2 0 - 17700 e 21302 -
| | [Fartitions o 0 - oW 0
Ceiling 0 fi? ] o i]
F * |Overhead Lighting 14514 W 45622 0 0
Task Lighting 0w 0 - 1] ] =
Electric Equipmeant 12380 W 40790 - 0 0 -
| People 270 685107 72000 ] i] 0
| Infiltration - 0 0 - 0 0
|Miscellanaous - 40700 0 - 0 Q
g: . |Safety Factor 10% / 10% 35587 7290 10% 13130 0
|>> Total Zone Loads - 391460 80190 = 144426 0
F s | Zone Conditioning - 402979 80190 = 143699 0
- Plenum Wall Load 0% 1] 0 0
| Plenum Roof Load 0% 0 - 0 0
Plenum Lighting Load 0% 0 - 0 0 -
| Return Fan Load 25154 CFM 0 - 25154 CFM i] -
I ' [Ventilation Load 6395 CFM 24408 -80193 6395 CFM 410937 0
= «|Supply Fan Load 25154 CFM 18647 25154 CFM -18647 . u
j— . |Space Fan Coil Fans - 0 - - 0 .
Duct Heal Gain / Loss 2% 7829 - 2% 2885 -| v DF
v = Total System Loads - 513863 -3 - 538877 [ kel
k.2 [Central Cooling Caoil - 513863 0 - 0 0
Central Heating Coil - 0 = = GIRATT W
> => Total Conditioning - 513863 L] - S538BTT LI
Key: Positive values are clg loads Positive values are hig loads
| Megative values are hig loads Megative values are clg loads IR DI
ULo |. — o LI”“‘- o

EXWC

2°CD INDIRECT

3/4% |

The formatting for the Carrler HAP reports is different but provides
....the information needed for review. The above is just one of several
reports that can be requested.

TCW
1"HW

DROP
DROP

oy /
D}
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Verify Thermal envelope values

Now that the heat gains (air conditioning load) and heat losses

Ll g A
| -
} i@lAXbeLEheq”/ Plan Review
[ HVAc Calculations
) . wor /MY G A\
- ! ZANS IR
[ Nl 27
: Take aways:
| . Require calculations for review
: -|. Verify design temperatures 4
|

(heating loads) have been verified, we can determine if the

proposed heating and cooling appliances are properly sized. Not

oversized

Do not hesitate to ask questions/make comments. Many of us are

_unot mechanical engineers, but we can certainly verify the design
— parameters and make comments when loads seem out of the %
={norm. Or the appliances are oversized. ow oF
r._‘ u;_ T T l') — - T‘ : " HV
T "—" ‘ EX UR I
n ' Al T S ™ '
sTo 1 L2 1 o 1y HWR DF
@ : |_' ] < IL - v 3/4" HWR
) = ook 2"CD INDIRECT L 34 HW
- ' ' WASTE TO EX MR ~
I DROP ﬁ‘r T—_h.,/
: : EXWC EXV L-I l == § ‘
=1 | ExFD @ @ =xro (P -
3/4" HWR - / :
. : : EX W( X VR DROP -I 1
row pmcr o
1 =3
sl T _ _ _ _ _ _ _ -
<4 r- - - - - - - - - = =
X e o -> 4. SHUMS CODA - -
e Grou : BUILDTank.. :
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