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Objectives

1. Participants shall understand the CT code requirements for
residential mechanical equipment engineering (Manual J, S & D)

2. Participants shall understand the relationship between Manual J
load calculations and Manual S Equipment Selection

3. Participants shall understand the impact of duct location and
integrity (leakage) on equipment sizing

4. Participants shall understand the impact of different ventilation
strategies on equipment sizing

5. Participants shall understand the primary market barriers to code
adoption and engineering practices by concerned market actors
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Before we get started...

Lets look at an example house!

Example House #1

¢ West Haven, CT

2 Floors + Finished Attic
Built 1930

15t Flr = 1145 sq.ft.

2n FIr = 1145 sq.ft.
Attic = 632 sq.ft.

Total = 2922 sq.ft.

* Attic Ceilings Insulated
¢ Windows Updated
* New “insulated” siding
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Example House #1

What are your gut-check estimates for
heating and cooling loads for this
example home?

Loads by floor (apartment)?

Entire building?

How many pieces of equipment?

Example House #1

How do we typically go about
“Engineering” a mechanical system for
this house?

1. Determine scope of the project
1. All problems are solved by installing
new equipment (mentality).....

2. Solicit contractor quotes
3. Hire contractor
4. Install system

8/27/2015



Example House #1

What is the correct way to go about
“Engineering” a mechanical system for
this house?

6.
2. Soli

1. Perform engineering analysis

Determine scope of the project
Determine code requirements
Inspect/test existing distribution system
Calculate loads

Select candidate equipment
Engineer/re-engineer distribution system

cit bids

3. Hire contractor

4. Install system

5. Commission system

Code Overview

State Building Codes
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2005 Connecticut Code Summary
(with 2011 Amendment)

2003 International Building Code. (IBC)

2003 International Existing Building Code (IEBC)

2003 International Plumbing Code. (IPC)

2003 International Mechanical Code. (IMC)

2009 International Energy Conservation Code (IECC)
2009 International Residential Code. (IRC) ]
2011 National Electrical Code (NFPA-70) (NEC)

2011 Connecticut Amendment
Effective: Oct 6, 2011

SECTION 29-252-1d Amended....

DELETE 2006 IECC, substitute with 2009 IECC Amendments:

403.2.1.1 Duct Insulation Values prescribed must be Installed values.
403.2.3 No building cavities may be used as supply or return “ducts”. (2003
IMC/IRC allowed returns)

403.6 Equipment Sizing (Mandatory). Heating and cooling equipment shall be
sized in accordance with ACCA Manual S, based on building loads calculated in
accordance with ACCA Manual J (or other approved methods — none listed).

Referenced Standard: ACCA Manual J-02, 8th edition (not 7)
Referenced Standard: ACCA Manual S-04
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2012 Connecticut Code Summary
(Proposed Adoption Fall 2015)

2012 International Building Code. (IBC)

2012 International Existing Building Code (IEBC)
2012 International Plumbing Code. (IPC)

2012 International Mechanical Code. (IMC)

2012 International Energy Conservation Code (IECC)
2012 International Residential Code. (IRC)

2014 National Electrical Code (NFPA-70) (NEC)

2012 International Residential Code
2012 International Energy Conservation Code

N1103.6 (R403.6) Equipment sizing (Mandatory) & M1401.3 Sizing.
R403.6 Equipment Sizing (Mandatory).

“Heating and cooling equipment shall be sized in accordance
with ACCA Manual S based on building loads calculated in
accordance with ACCA Manual J or other approved heating
and cooling calculation methodologies.”




Acceptable Software Tools/Methods

* ManualJ is too complex to perform by hand or with a
spreadsheet! The design practitioner MUST use approved
software. The software must be Manual J 8 compliant

— There are currently 6 software packages available for load
calculations. They are NOT equal in their capabilities.
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ResLoad-J for IPAD

[lite Software
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Avenir

ACCA Approved Software
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Software Not ACCA Approved

MrHVAC.com
HVAC-Calc

Fire Dragon Net

O’Brien Quick Loads Pro
Qwickload

Loadcalc.net

Code Officials Notes:

1). None of these packages will calculate duct loads or air-conditioning
loads correctly. They may be close enough for hydronic heating loads, but
they are not vetted by ACCA for either.

2). Many of these have reports stating they are “In accordance with ACCA
Manual J”. Needs to be in accordance with “Manual J 8”.

Software Not ACCA Approved

Code Officials Advice:

DISCLOSURE: | am not a lawyer, this is my opinion only, it does not reflect
the views of the DAS, nor any municipalities (anywhere). There is a
significant disparity in the capabilities of many of the software solutions
currently in the marketplace:

1). If you want to accept questionable software reports, request from the
software manufacturer a certified statement from a licensed engineer
stating the software is compliant with current ACCA Manual J “8”
requirements.

2). | highly recommend the formation of a committee represented by
code officials, DAS, engineers, subject matter experts, contractors, trade
organizations (ACCA) and any other interested parties (software vendors,
utilities) to review the currently available software and compile a list of
acceptable software for dissemination across all jurisdictions.

8/27/2015
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2012 Connecticut Code Summary
(Proposed Adoption Fall 2015)

2012 International Building Code. (1BC)

2012 International Existing Building Code (1EBC)
2012 International Plumbing Code. (1PC)

2012 International Mechanical Code. (IMC)

2012 International Energy Conservation Code (IECC)
2012 International Residential Code. (IRC)

2014 National Electrical Code (NEPA-70) (NEC)

2012 International Residential Code

N1101.7 (R102.1.1) Above code programs.

The building official or other authority having jurisdiction shall be permitted to deem a national, state or
local energy-efficiency program to exceed the energy efficiency required by this code. Buildings
approved in writing by such an energy-efficiency program shall be considered in compliance with this
code. The identified as "mandatory” in Chapters 4 and 5 of this code, licable, shall
be met.

N1103.1.1 (R403.1.1) Programmable thermostat.

Where the primary heating system is a forced-air furnace, at least on thermostat per dwelling unit shall
be capable of controlling the heating and cooli schedule to diffe
temperature set points at different times of the day. This thermostat shall include the capability to set
back or temporarily operate the system to maintain zone temperatures down to S5°F (13°C) or up to
85°F (29°C). The thermostat shall initally be programmed with a heating temperature set paint no
higher than 70°F (21°C) and a cooling temperature set point no lower than 78°F (26°C).

N1103.1.2 (R403.1.2) Heat pump supplementary heat (Mandatory).
Heat pumps hall that, except during
defrost, prevent supplemental heat operation when the heat pump compressor can meet the heating
load.

HANDOUTS

N1103.2.1 (R403.2.1) Insulation (Prescriptive).
Supply ducts i shall be insulated to a minimum of R-8. All other ducts shall be insulated to
minimum of R-6.

Exception: Ducts or portions thereof located completely inside the building thermal envelope.

N1103.2.2 (R403.2.2) Sealing (Mandatory).
Ducts, air handlers, and filter boxes shall be sealed. Joints and seams shall comply with Section
M1601.4.1 of this code.

Exceptions:
1. Airimpermeable spray foam products shall be permitted to be applied without additional joint ses.

Code Comparison
ACCA Standard 5 e J i 7
Quality Install} Code (Homes 3.0 /
— (2009, 2011 & 2013 Amendments)
IRC 2009: M1401.3 ACCA IRC 2012: M1401.3
ANSI/ACCA 2 Manual J - flantaliegc2 ACCA Manual J8-11
2011 Manual J 5 J-8 Required:
3-8 (version 2) (Load calculations) LECEI2009 $203.8, IECC 2012: 403.6 (Room-by-room)
(Block - Room-by-rooim) CT 2011 Amend: (Mandatory) (Mandatory)
v Load Calculation BRI
ACCA Manual J-8 (version 2) s
IRC 2012: M1602.2
ANSI/ACC;OnganuaI D- Manual D IRC 2%);1: 31;601.1, ACCA Manual D-03 e
(None - Complete) (Duct design) ACCA Manual D-09 IMC 2012: 603.2 (Comaiete)
ACCA Manual D
IRC 2009: M1401.3 .
ACCA Manual 5-2004 IRC 2012: M1401.3
ANSI/ACCA 3 Manual S - Manual S
(Equipment/component IECC 2009: 403.6 . S-2004 Required
(2nd Edition - 2014) e echan) CT 2011 Amend: (Mandatory) ‘ECEMiggt‘o;‘)’"s
Equipment Sizing ACCA Manual S
ACCA Manual S
Estimated, recommended Bu
. 4 2 IECC 2009: IECC 2012: R402.4.1.2 -
or per code for new Infiltration Option 402.4.2.1 3 ACH. Required
construction (Testing with Blower Door) =
IRC 2012: N1103.2.2 Sealing
Required: N (Mandatory) ,
New: 6% Total, Duct Leakage 403.2.2 ;i‘;f;?z;angamm S 1000 Required:
Exist: 20% of design cfm, (Testing with Duct Blaster) " 8-12cfm /1001t IECC 2012: 403.2.2 Sealing < 6¢fm/100ft
or 50% reduction (Mandatory)
3-4cfm/100ft"
" Airflow Testing " " .
Required (Balancing / Total / Static) Not Cited Not Cited Required
Commissioning
Required (Charge, electrical, airflow Not Cited Not Cited Required
testing & documentation)
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Design Process Overview

The design of residential mechanical systems is
an iterative process of using Manual J, S & D.

Design Process Overview

System Design
Process
ACCA ACCA
Residential Commercial
/ Manuals Manuals
Load N
- Calculation
Air
JL . Distribution Q
Equipment cs
o Selection Bt B
- “cf 8l g / / Affects duct loads
Affects CFM requirements,/
which affects duct loads Duct Size
— ./ Calculation R 2]

Residential Duct
gnl Diagnostic and Repair

ACCA - Contracting Business Magazine, Spring 2003

8/27/2015
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Design Process Overview

. Calculation ... =
4 % B

-, I

Design Process Overview

1. Because the design of residential mechanical
systems is complex, it is imperative that good
engineering software be utilized. It abstracts
away much of the complexity - making for a
much shorter and accurate process.

2. A professionalis only as good as the tools
he/she utilizes in their practices. Good design
software is no exception.

8/27/2015
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“Modeling” of the average peak building loads at local

What is Manual J?

climatic conditions

Performs a peak time-of-day fenestration calculation for

cooling

Includes internal gains for cooling, but not for heating

Can perform a “Block” or “Room-by-room” load calculation

Manual J (when performed aggressively) will over-estimate
actual loads by 10% to 40%

[« Location C Design Data ACCA Table 1A (Reference Design Data)
2 = =

. z §(58 |83 |5 |e8 g% . | 8| 2|8 5 |8

g sle2e|gfs| £% |88 558 5| 8| £ |28 28|Z2%

8 3 | 2F R S= |55 -} 2 2 8 b 8 i

= & S 3 3 < @ L 38 8

[ABINGTON WINDHAM 653 5 86 73 20 |Norwich cr 197 a1 7 26 73
[ANDOVER TOLLAND 405 5 88 72 19 |Hartford Brainard Field cr 19 a1 6 28 72
[ANSONIA NEW HAVEN 90 7 84 73 8 |New Haven =3 14 a1 7 84 73
|ASHFORD WINDHAM 698 5 86 73 25 |Norwich cr 197 a1 7 86 73
[Avon HARTFORD 287 5 88 72 6 |Hartford Brainard Field =3 19 a1 6 28 72
BARKHAMSTED LITCHFIELD 562 4 88 72 16 |Hartford Brainard Field T 19 a 6 88 72
BEACON FALLS NEW HAVEN 133 5 88 72 7 |Waterbury & 850 a1 2 85 71
BERLIN HARTFORD 161 5 88 72 10 |Hartford Brainard Field T 19 a1 6 88 72
BETHANY NEW HAVEN 512 s 84 73 8 |New Haven =3 14 a1 7 84 73
BETHEL FAIRFIELD 376 4 87 72 15 |Waterbury cr 850 a1 2 85 71
BETHLEHEM LITCHFIELD 833 2 85 71 10 |Waterbury T 850 a1 2 85 71
BLOOMFIELD HARTFORD 134 6 88 72 6 |Hartford Brainard Field cr 19 a1 6 28 72
BOLTON TOLLAND 736 6 88 71 15 |Windsor Locks Bradley Field (=3 197 22 B 28 71
BOZRAH NEW LONDON__| 180 7 86 73 8 |Norwich cr 197 a1 7 86 73
BRANFORD NEW HAVEN a1 7 84 73 7_|New Haven cr 14 a1 7 24 73
BRIDGEPORT FAIRFIELD 28 12 84 72 2_|Bridgeport cr 10 a1 12 24 72
BRIDGEWATER LITCHFIELD 706 B 86 71 11 |Waterbury cr 850 a1 2 85 71
BRISTOL HARTFORD 312 5 88 72 12 |Hartford Brainard Field =3 19 a1 6 28 72
BROOKFIELD FAIRFIELD 498 3 86 72 12 |Waterbury cr 850 a1 2 85 71
BROOKLYN WINDHAM 211 z 86 73 16 |Norwich =3 197 a1 7 86 73
BURLINGTON HARTFORD 750 B 88 71 11 |Hartford Brainard Field cr 19 a1 6 28 72
CANAAN LITCHFIELD 704 4 88 71 33 |Hartford Brainard Field =3 19 a1 6 88 72
CANTERBURY WINDHAM 395 6 86 73 10 |Norwich cr 197 a1 7 86 73
CANTON HARTFORD 695 4 88 71 10 [Hartford Brainard Field cr 19 a1 6 28 72
cHAPLIN WINDHAM 392 6 86 73 18 |Norwich cr 197 a1 7 86 73
CHESHIRE NEW HAVEN 261 4 87 72 13 |Waterbury cr 850 a1 2 85 71
CHESTER MIDDLESEX 225 8 85 72 19 [New London T 10 a1 9 85 72
CLINTON MIDDLESEX 63 7] 84 73 20 |New Haven (=3 14 a1 7 84 73

8/27/2015
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Local Outdoor Design Conditions

Connecticut Location Connecticut Design Data ACCA Table 1A (Reference Design Data)
# 2 ® s 3 3 % £
. z £33, |E5.| 52 |28 BE P B e
g H s | fPs EP3| FY |88 538 B | § | £ |28 |f8 £%

© 2133 238 3 5% 8% = = ] B 3 8

w o 3 8 -3 = ] 2 3 3
|ABINGTON 'WINDHAM 653 a 86 73 20 |Norwich cT 197 41 7 86 73
|ANDOVER TOLLAND 405 5 88 72 19 |Hartford Brainard Field T 19 a1 6 88 72
[ANSONIA NEW HAVEN 90 7 84 73 8 |New Haven T 14 41 7 84 73
[ASHFORD 'WINDHAM 698 a 86 73 25 |Norwich cT 197 41 7 86 73
|AVON HARTFORD 287 3 88 72 6 |Hartford Brainard Field T 19 a1 6 88 72
BARKHAMSTED LITCHFIELD 562 4 88 72 16 |Hartford Brainard Field T 19 41 6 88 72
BEACON FALLS NEW HAVEN 133 a 88 72 7 |Waterbury cT 850 41 2 85 71
BERLIN HARTFORD 161 5 88 72 10 [Hartford Brainard Field [ 19 4 6 88 72
BETHANY NEW HAVEN 512 5 84 73 8 |New Haven T 14 41 7 84 73
BETHEL FAIRFIELD 376 4 87 72 15 |Waterbury T 850 41 2 85 71
BETHLEHEM LITCHFIELD 833 2 85 71 10 |Waterbury T 850 41 2 85 7
BLOOMFIELD HARTFORD 134 6 88 72 6 |Hartford Brainard Field T 19 a1 6 88 2
BOLTON TOLLAND 736 6 88 71 15 |Windsor Locks Bradley Field T 197 42 8 88 71
BOZRAH NEW LONDON 180 7 86 73 8 |Norwich cT 197 41 7 86 73
BRANFORD NEW HAVEN 41 7 84 73 7 |New Haven T 14 a1 7 84 73
BRIDGEPORT FAIRFIELD 28 12 84 72 2 |Bridgeport cT 10 a1 12 84 72
BRIDGEWATER LITCHFIELD 706 3 86 71 11 |Waterbury cT 850 41 2 85 71
BRISTOL HARTFORD 312 5 88 72 12 |Hartford Brainard Field T 19 a1 6 88 2
BROOKFIELD FAIRFIELD 498 3 86 72 12 |Waterbury cT 850 41 2 85 71
BROOKLYN 'WINDHAM 211 7 86 73 16 |Norwich cT 197 41 7 86 73
BURLINGTON HARTFORD 750 3 88 71 11 |Hartford Brainard Field T 19 41 6 88 72
CANAAN 72
EneE All values derived from 2009 ASHRAE Handbook-Fundamentals ==
CHAPLIN 73
CHESHIRH 71
CHESTER o - 72
CLINTON MIDDLESEX | 63| 7 | 8 | 73 | 20 |[NewHaven | a [ 1 | «a 7 84 73

1 I

Standard Indoor Design Conditions

70°F dry-bulb 75°F dry-bulb

Not specified — (30% R.H. 45% - 55% R.H.
typical) (~62°F - 63°F wet-bulb)

8/27/2015
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Adequate

Manual J-8 Requirements

re Diversi

20,0007

i 39.4% Diff. from Avg. (644

|
0 T T T T
8am 9am 10am 1l1am 12Zpm

|
t t t t t
2pm 3pm 4pm Spm 6pm Tpm

[AED Calculation Summary.

SYSTEM DOES NOT HAVE ADEQUATE EXPOSURE DIVERSITY.

System s on N, E, S, W rosette.
Peak load exceeds 12-hour average load by 39.4%.
D Excursion (amount by which peak exceeds 1.3 x average): 644 Btuh

Definition: A system has adequate exposure diversity if the peak-hour glass load for the entire conditioned space does not
exceed the average qlass load for the entire conditioned space by more than 30 percent

(System Concept Warning for excursion greater than 1.3 x baseline and less than 1.5 x baseline) This application has
ghes i =4 il ket iyl K e o e oy Ve e ol s Ty s el 1
overcome spikes in solar gain for one or more rooms may be required, or may reqire zone
Contral (provided by mdiviausl, motorzed, memmmmny controlled dampers)

100% ------=--

95%

88°F

Building Rotation Hourly Net Gain

30,000
32,000
37,000
S =
36,000
24,000
32,000

38,400 BTUH

32,000

=32.8%

31,000

Buikling Net Gain, Btuh

30,000

20,000

28,000

27,000

28,000

8am  @am 10am tlam 12pm 1pm  2pm  3pm 4pm  Spm  8pm  7pm
Time of Day

——12,600 BTUH

8/27/2015
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What is Manual S?

Iterative process using the “initial” loads from Manual J to

select candidate equipment

Candidate equipment capacity is then adjusted based on:

. available CFM settings of air handler,

. altitude,

. return air entering conditions and,

1
2
3. outdoor air design temperature,
4
5

. any line-set adjustments due to lifts or lengths

DETAILED COOLING CAPACITIES

See notes on pg. 21

ENTERING AIR deg F
AIR 75 85 105 115 126
Capacity Capacity Capacity Capacity Capacity Capacil
o | ews | B \ | gt \ B e \ B e I I
Total si"’ KW** | Total senst | KW** |Total [Senst ** | Total |Senst| KW** |Total |senst| KW** |Total [Senst
1814A** Indoor Section
72 20.46 (10.76 121 19.55 | 10.41 1.36 18.50 | 10.05 1.53 17.62 16.57 | 9.30 1.091 15.40 | 8.88 213
526 67 18.79 (13.26 122 17.95 | 12.90 1.37 17.05 | 12.52 1.53 16.12 [ 12.14 1.72 15.13 [ 11.74 1.92 14.03 | 11.30 213
62 17.27 (1573 122 16.40 | 15.36 1.37 15.68 | 14.97 1.54 14.83 | 14.55 1.72 14.00 | 14.00 1.92 13.15 | 13.15 213
57 16.78 (16.78 123 16.15 | 16.15 1.37 15.48 | 15.48 1.54 14.77 [ 14.77 1.72 14.00 | 14.00 1.92 13.15 | 13.15 213
72 20.79 (11.28 124 10.83 | 10.02 1.39 18.83 | 10.55 1.56 17.83 | 10.19 1.74 16.76 | 9.80 1.94 15.56 | 9.37 2.16
800 67 10.11 [14.10 125 18.23 |13.73 1.40 17.30 | 13.36 1.56 16.35 | 12.07 1.74 15.33 | 12.57 1.94 14.20 | 1212 2.16
62 17.66 |16.88 125 16.87 | 16.49 1.40 16.06 | 16.06 1.56 15.32 | 15.32 1.75 14.51 | 14.51 1.94 13.61 | 13.61 2.16
57 74 [i746 | 125 [i670 [1670 | T40 [i607 607 | 56 [i632 |i5ae | 175|145t 11| Tes [iast|Ta6i | 216
75 o103 [1i77 | 127 [zo0z |10 | 142 [vese 11 | se [i7er 067 | vz |iase |10z | ter [1565| s | 21
o |87 Ttess [vee0 | 127 Jies [1ase | rae [rras [1a1s | 150 Jiest [arr | 177 |1sds [1ass | ror [rass [12se | 10
62 a0 [i7er | 128 [1730 1720 | 143 [1654 [65s | 56 1676|1576 | vr7 |14wz |iase | ter [1aer |Taer | 2ie
57 T1601 [1901 | 128 1730 [1750 | 145 [105 1055 | 150 |1870 1570 Tass 1452 | 167 [1a07 | 267 | 210
Multipliers for Determining the Performance With Other Indoor Sections
Cooling Indoor Model | _Capacity Power Furnace Model Cooling Indoor Model | _Capacity Power Furnace Model
SCAPT BT 100 0 AP IBTAAT 056 50 FERIAVGBE0TD
AP Tor o1 CAPRAAAT 160 oo SBADAVEE0T0
CAPRATAT Tor o1 NP ZATTAT o5 o5 SEADAVEIE0T0
NPz T T CNPVFTBTAAT 058 ooz STSADAV300T0
NP2 TR 00 00 ONPViZaTaAT 000 05 S15(8.)AV056070
NPV 1A 09 09 GeprraioRT 0% o5 S15(A0AV056070
CNPV*2414A%* 1.00 1.00 CAP**2417A** 1.01 0.95 315(A.J)AV048090
CNPV*2417A%* 1.00 1.00 CNPH*2417A** 0.99 0.93 315(A.J)AV048090
CSPH*2412A** 0.97 0.97 CNPV*2417A** 0.99 0.93 315(A,J)AV048090
FE4ANF002 1.02 0.93 CSPH*2412A%* 0.95 0.90 315(A,J)AV048090
FF1ENP018 0.99 0.99 CNPH*2417A** 0.99 0.93 355AAV042040
FF1ENP024 1.01 1.01 CSPH*2412A%* 0.95 0.90 355AAV042040
FV4BNF002 1.02 0.93 CAP**2417A%* 1.00 0.94 355AAV042060
FX4CNF018 1.01 0.95 CNPH*2417A** 0.99 0.93 355AAV042060
FX4CNF024 1.02 0.96 CNPV*2417A** 0.99 0.93 355AAV042060
FY4ANF018 0.00 0.99 CSPH*2412A** 0.95 0.90 355AAV042060
FaANFOzS 100 0 CNPHZATTAT 0% o5 355AAV012080
CSPHBATEAT 055 550 SESAAVD2060

8/27/2015

18



What is Manual D?

1. The process to design a ducted distribution system based on
the CFM requirements determined by the Manual J and
Manual S process.

2. Although re-engineering existing duct systems is not
required — the designer/mechanic better be able to
recognize the very common problems of insufficient return
duct, grille and filter sizing.

3. Ifinstalling a hydronic only system, many of the Manual J
software suites will help size baseboard lengths for the
project.

Design Summary Relationship

* ManualJ
— Determined by local conditions
* Manual S

— Select equipment with capacity adjusted for local
conditions and available airflow (CFM)

e Manual D

— Based on design CFM requirements and what
equipment can deliver

8/27/2015
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Back to our example...

Example House #1

1. Determine scope of the project

1. Replace 1%t floor furnace and Air
Conditioner

. [ 2. Replace boiler that serves 2™ floor
MMMMM l and finished attic
““““ — 1 3. Add new air conditioner system to
) ? 2" floor and attic
gl

8/27/2015
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Example House #1

2. Determine code requirements

1. Manual J (Entire building)
2. Manual S (all systems)
3. Manual D — New A/C system only

Example House #1

3. Perform engineering analysis

1. Manual J (Entire building)
2. Manual S (all systems)
3. Manual D — New A/C system only

8/27/2015
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Local Design Conditions

Connecticut Location

Connecticut Design Data

ACCA Table 1A (Reference Design Data)

s | 8|58 |85 |5 et . . | § | ¢ |B_ |5,
> € = £ ww | E ® o o > g > - =] 3 @ @
§ H E|EEs ¢ £: |85 236 i g £ |£2| £z
8 £ 2% 3 g |58 83 a1 | % |3
I e x
THOMASTON LITCHFIELD 407 4 72 11 |Waterbury T 850 a1 2 85 71
THOMPSON 'WINDHAM 634 [ 70 19 |Worcester MA 986 42 5 83 69
TOLLAND TOLLAND 629 6 71 15 |Windsor Locks Bradley Field T 197 a2 8 88 71
TORRINGTON LITCHFIELD 753 3 71 16 |Hartford Brainard Field T 19 41 6 88 72
TRUMBULL FAIRFIELD 289 11 72 6 |Bridgeport T 10 41 12 84 72
UNION TOLLAND 864 6 70 20 |Windsor Locks Bradley Field T 197 a2 8 88 71
VERNON TOLLAND 527 7 71 11 |Windsor Locks Bradley Field T 197 42 8 88 71
VOLUNTOWN NEW LONDON 275 7 73 8 |Norwich cT 197 41 7, 86 73
WALLINGFORD NEW HAVEN 88 7 73 12 |New Haven T 14 a1 ¥ § 84 73
WARREN LITCHFIELD 1292 0 71 22 |Waterbury cT 850 a1 2 85 71
WASHINGTON LITCHFIELD 847 2 71 12 |Waterbury T 850 41 2 85 71
WATERBURY NEW HAVEN 588 3 71 7 |Waterbury T 850 41 2 85 71
WATERFORD NEW LONDON 78 9 72 2 |New London T 10 41 9 85 72
WATERTOWN LITCHFIELD 619 3 71 7 _|Waterbury T 850 41 2 85 71
LARTEQRD 126 & Z2 Hartford Brainacd Field fam 13 4l b 25, 22
lWEST HAVEN NEW HAVEN 70 7 73 3 |New Haven T 14 1 7 84 73
or T TT ELY T Ei 13
WESTON FAIRFIELD 310 9 71 7 |Norwalk T 397 41 9 84 71
WESTPORT FAIRFIELD 25 10 72 5 |Norwalk T 397 41 5 84 71
WETHERSFIELD HARTFORD 70 [ 72 5 |Hartford Brainard Field T 19 41 3 88 72
WILLINGTON TOLLAND 768 6 71 20 |Windsor Locks Bradley Field cT 197 a2 8 88 71
WILTON FAIRFIELD 333 9 71 5 |Norwalk T 397 41 5 84 71
WINCHESTER LITCHFIELD 1324 1 71 22 |[Hartford Brainard Field cT 19 41 6 88 2
WINDHAM 'WINDHAM 310 7 73 11 |Norwich cT 197 11 7 86 73
WINDSOR HARTFORD 55 L] 71 5 |Windsor Locks Bradley Field cT 197 42 8 88 71
WINDSOR LOCKS HARTFORD 130 8 71 0 |Windsor Locks Bradley Field T 197 42 8 28 71
WOLCOTT NEW HAVEN 605 3 71 11 |waterbury T 850 41 2 85 71
WOODBRIDGE NEW HAVEN 332 6 73 6 |New Haven cT 14 41 s 84 73
WOODBURY LITCHFIELD 269 4 72 5 |Waterbury cr 850 41 2 85 71
WOODSTOCK 'WINDHAM 572 6 70 23 |Worcester MA 986 a2 5 83 69
.
Manual J — Load Calculations
Our example is shown drawn with Wrightsoft
2nd Floor
1st Floor Enclosed Porch
2
/) = |/ =
=
Aoz = Aroas [
20 Areal i 3rd Floor
Oa v “
K |
L =
¥ inished Atic
e .
3 2 X

—————ti——————
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- wrightaon_Lond short Form g

Design Information

Date: May 01,2015

Htg Clg Infiltration
Cutside db (°F) 7 &4 Method Simplified
Inside db (°F) 70 75 Construction quality Loose
Design TD {*F) 63 9 Fireplaces 1 {Semi-loose)
Daily range - M
Inside humidity (%) 50 50
Moisture difference (griib) 48 40
Inside humidty (%) 50 50
Moisture difference (arib) 48 40
HEATING EQUIPMENT COOLING EQUIPMENT
Make na Make wa
Trade nia Trade na
Model nia Cond na
AHRIref  nia Coil na
AHRIref  n/a
ien nia Efficiency na
Heating input | Sensible cooling 0 Bwh
ROOM NAME Area Htg load Clg load Baseboard (ft) Clg AVF
(f) (Btuh) (Btuh) Low  High (cfm)
Boiler d 1777 58557 23490 98 69 1100
Fumace d 1145 36351 12703 61 43 587
Entire House d 2922 94909 36195 158 112 1845
Other equip loads 0 0
Equip. @ 100 RSM 36195
Latent cooling 8693
TOTALS 2922 94909 44388 158 112 1845
Calculations appzmmrﬁm all r;qmem of Manual J 8th Ed.
P Rl Bttt e
M | J — Load Calculations
-+ wrightsoft Load Short Rorm i;i -
Roltay Inc. Energy Services
Project Information
1st Floor
/= BERT 4 f =
® s numiy (6) PR
— Al Vosurs anerene o) 48
HEATING EQUIPMENT COOLING EQUIPMENT
oo You ke B
a et U Tassiomiues G o
ROOM NAME Area Htg load Clg load Basehoard (ft) Clg AVF
() (Btuh) (Btuh) Low  High {cfm)
1st Floor Zone P 1145 36351 13868 61 43 641
Fumace d 1145 36351 12703 61 43 87
Other equip loads 0 1]
Equip. @ 100 RSM 12703
Latent cooling 4308
TOTALS 1145 36351 17010 61 43 587
V- N it b vt ttetn =

23



Manual J — Load Calculations

- wrightsoft Load Short Form
Boiler

Roltay Inc. Energy Services

Date: wayar 2015
o

— 2nd Floor
Project Information
P e o osste
s o
Design Information
e G S W P
menen, 2 3 = T
insie ity () PR}
Moisture difference (grflb) 45 40 = Areas. ®
HEATING EQUIPHENT GOOLING EQUIPNENT
ROOM NAME Area Hig load Clg load Basehoard (ft) Clg AVF
(fE%) (Btuh) (Btuh) Low  High (cfm)
2nd Floor Zone p 1145 30096 16567 50 35 T3
Aftic Zone p 632 28461 9246 47 33 431
Boiler d 1777 58557 23490 a8 69 1100
Other equip loads 1] 0
Equp.@ 100 RSM 23490
Latent cooling 4385
TOTALS 1777 hBhhT 27876 98 69 1100
P Qi Secile ottt T

Manual S

The Practical Definition

8/27/2015
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Manual S Definition

* The process by which the design practitioner
determines the suitability of a candidate
mechanical comfort system to meet the
design loads of a building.

11/2to2 ton

25
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What is : nent for?

densing Unit, Coil with Blower
)

id name: PAYNE PA13
rer responsible for the rating bination is PAYNE HEATING AND

pllows in accordance with AHRI SW j& for Unila% Air-Conditionin|
Equipment and subject to verifica by AHRI-sponsored, ind
g:

. rssasvisTossaste

What is an AHRI Rating Document for?

* DOE requires it for NAECA (Appliance
Efficiency Act).

* It only tells us what a system candoin a
lab — for comparison to other systems at
the same laboratory conditions.

* |t does NOT predict how it will perform
on a given project!

26



Manual S Procedure

* Adjust capacity for the following effects/factors:

1. Altitude

2. Entering coil air conditions
1. Adjusted for Duct gains/losses (leakage, R-values)
2. Ventilation

3. CFM Settings
1. Airflow set for Sensible Heat Ratio (Cooling)

4. Line-Sets

WHY?

* Why do we need to do a load calculation (Manual J)
and equipment selection (Manual S) on an existing
house?

— Can’t | just use the same size as what was already
there before if the customer isn’t complaining?

8/27/2015
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BECAUSE

* The original system was MOST likely not properly engineered
to begin with,

* Buildings change over time:
— Weatherization
— Improvements: Insulation, windows, etcetera...

— Additional space: additions, finished basements, attics,
etcetera.

* Modern equipment doesn’t necessarily work the same as the
system that is being replaced.

SO...

* Isn’t equipment selection based on the loads?
e Can’t | just pick as system based on the loads?
e ....Well not always!

Manual J == Equipment Selection

Equipment capacity is rated at certain laboratory conditions. The designer needs
to determine how it will operate at local climatic and building operating
conditions.

8/27/2015
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AHRI Rating — Cooling (& HP’s)

* Doesn’tinclude affects of:
— Altitude
— Duct thermal gains/losses
— Duct static pressures
*» Affects fan power and heat
* Affects airflow and actual Sensible Heat Ratio
— Qutdoor air temperature (difference)
— Line-sets
* Charge adjustments to compensate for length, lifts, size

AHRI Rating — Heating (Combustion)

* Doesn’t include affects of:
—Altitude
—Duct thermal gains/losses (not significant)
— Duct static pressures

* Affects fan power and heat (not
significant)

29



Manual S (Equipment Selection

Line Sets

VAPOR LINE SIZING AND COOLING CAPACITY LOSS
PURON REFRIGERANT 1-STAGE AIR CONDITIONER APPLICATIONS

LONG LINE APPLICATION: An application is considered
“Long line” when the total equivalent tubing length exceeds 80 ft
or when there is more than 20 Ft vertical separation between
indoor and outdoor units. These applications require additional
accessories and system modifications for reliable system
perati The i total equivalent length is
250Ft. The maximum vertical separation is 200 Ft when outdoor

unit is above indoor unit, and 80 Ft when the outdoor unit is
below the indoor unit. Refer to Accessory Usage Guideline below
for required accessories. See Long-Line Application Guideline
for required piping and system modifications. Also. refer to the
table below for the acceptable vapor tube diameters based on the
total length to minimize the cooling capacity loss.

Unit Acceptable Acceptable Cooling Capacity Loss (%)
Nominal | Liquid Line Vapor Line Total Line Length (ft.
Size Diameters Diameters Standard Application il ioatiom Hequires Accessories
(Btuh) (In. OD) (In. OD) 25 50
18000 2
1 Stage 3/8
Puron AC 5/8 0 0 1
24000 5/8 0 1 1
1 Stage 3/8 3/4 0 0 0
Puron AC 7/8 0 0 0
30000 5/8 1 2 3
1 Stage 3/8 3/4 0 0 1
Puron AC 7/8 0 0 0
36000 5/8 1 2 4
1 Stage 3/8 3/4 0 0 1
Puron AC 7/8 0 0 0
42000 3/4 0 1 2 4 4
1 Stage 3/8 7/8 0 [ 1 2 2
Puron AC 11/8 0 0 0 0 0
48000 3/4 0 1 2 5 5
1 Stage 3/8 7/8 0 0 1 2 2
Puron AC 11/8 0 0 0 0 0
60000 3/4 1 2 4 4 5 7 9
1 Stage 3/8 7/8 0 1 2 2 2 4 4
Puron AC 118 0 0 0 0 | 1 [ 1 [ 1 7 1 2

Standard Length = 80 Ft or less total equivalvent length

plications in this area may have heigl
Long Line Application Guidelines

8/27/2015
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Design Conditions - Ducts

Winter: 99% dB
Hartford = 6°F dB

H: 6 °F

i ?
C: 88°F + 35°F = 123°F Attic temp for 16B Roof?

Winter: 70°F dB @ 35% r.h.
Summer: 75°F dB @ 50% r.h. |
(can range from 45% to 55%)

If ducts in Basement?

|

H: 50°F + (6°F x 0.3) = 51.8°F
C: 75°F

Ventilation

Furnace duct/HRV connection

indirect
connection

8/27/2015
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Manual S (Equipment Selection)

ce@’e,
N Indoor
‘e’
e DB
e WB

Ventilation Effect

Return Qucts

e Sensible
* Leakage

Final
Condition

* DB
* WB

78.2°FdB / 64.5°F wB ?

[System 1 - System 1 Central Cooling Only - Psychrometric Chart
RC Room Condition oc Outdoor Condition
LC Leaving Coil Condition ECC Entering Coil Condition
sD Supply Duct Gain DTF Draw Through Fan Sensible Gain
RD Return Duct Gain MIX Mixed Air Point
RML Return Misc Latent ML Supply Misc Latent
RMS Return Misc Sensible Ms Supply Misc Sensible
HRV Heat Recovery Ventilator
7 77 grily
T T iz g ™ "
G iy o bt S . w
e e \\, e e T
e - - = i
g3 ! o P F b
e -,
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Ml S et
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Sidebar: Infiltration & Duct Leakage

Duct Blaster

8/27/2015
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Duct Sealing Note

* Seal Duct system correctly — these are
examples of thoughtlessness!

Duct Sealing Note

* Ducts get sealed first, then insulated.
— In this case, these ducts are lined.

8/27/2015
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Blower Door — Infiltration Testing

Infiltration Testing

* |ECC 2009: Optional

* |ECC 2012: 3 Air Changes per Hour at 50 pascals aka
3 ACHs, (0.2 i.w.c.)

35



Infiltration Comparison

Example Typical Infiltration Rates for Homes (Air Changes per Hour)

Type of Treatment ACH50 ACHnat*

2012 Connecticut Code 3.0 0.17-0.23

New home with special airtight
construction and a controlled 15-2.5 0.10-0.17
ventilation system

Energy efficient home with continuous

. . 4.0-6.0 0.27-0.41
air barrier system

Earlier MEC homes (80’s — 90’s) 7.0-15.0 0.47-1.01
Standard existing home 10.0-25.0 0.68-1.69
Older, leaky home 20.0-50.0 1.35-3.38

*The conversion between ACH50 and ACHnat is only an estimate for a 2-story home with
normal exposures. ACHnat is used in load calculations.

Infiltration & Duct Leakage

Both affect heat loss/gain and comfort.

Both can cause unwanted effects to
combustion appliances.

Both affect the sizing of the A/C system and
CFM requirements — which can affect duct
sizing.

Duct leakage can drive (or induce) building
infiltration.

8/27/2015
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Manual S — Using available tools

Entering Air

Capacity Interpolator

Design conditions

EDB {°F) 78.4 EWB (°F) 64.9 OCB (°F) 84.0 AVF (cfm) 593

FialNUTgUILreET peErTor

al e Ud g

st v | | Do Sl e ||| [iz508 |8 [5206 |8un [17714 [Bun [071 |
E2 Cooling Coil Interpolator - System 1
00 EDELon  EDBHigh
& ; - =
Syztem 1 Design Conditions SeneCest)
!
Outdoor Dy Bulb: Supply Airflow: Entering ‘whet Bulb: Entering Dy Bulb: 12548 ||14740
12188 14380
84 ~|F [593 | crm [63. ~|F [3 ~|F “[iis [
—: 12935 [15440
=
copaaty )|~ Shiskem 1 Loads “fores  [13210
ekt — — — . :
capacity tosensile © ERiEr ) | RS @ W B | [#40 130 [1036 [12860
Reslts Units Other Adustments
B e s Ergish _ Melic SlevatonDeraing [T x| Miscelareous [T =
(Eich) 0 L) R Lty o) e e UEIEETS, | [ Sl Interpolaion Resuls

16486 [11547 [493 [o7 7642 [13081 |ase1  [0.74 Bt Flow: CM -|[Lrsec |

Capacity %ofload [107 [13 [o2 Copaciy: [Bh ][ -l TolelCepaciy: 17545 »|Bun
Power Input 1378 ~|kw
Mests Manal S requirements Sensble Capacity: [120822  +|Bluh
Chse
ok Cancel Help

ol

Il
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OEM Engineering Data
84°F
DETAILED COOLINGAPACITIES

AHRI Condition

EVAPORATOR CONDENSER ENTERING AIR TEMPERATURES 9d4 F
75 85 55 105 115 125
Capacity ‘ Capacity | Capacity | Capacity Capacity ‘ Capacity
Total tal otal Total Total Total
cFm | Ewe MBUht | sygtem | MEMhT MBtuhf, System System MBluht | syetem MBluht | system
v K privhe =

20.46 [10.76 1955 [10.41 1859 [ 10.05 1657 | 9.30

67 |18.79 [13.26 | 122 [17.85 [1200 | 137 |17.05[1252 | 153/ [1612 [1214 | 172 |1543 [11.74 | 102 |1403[1130 | 213

587 CFM 52, 62 [17.27 [1573 | 122 |1640 [1536 | 1.37 |15.8 (1497 | 1,6 [14.83 [1455 | 172 [14.00 [14.00 | 102 [13.45|13.15 | 2.13
57 |16.78 [16.78 | 1.23 [16.15 [16.15 | 137 |1548 [1548 | A58 1477 [1477 | 172 |14.00 [1400 | 102 |13.15 1315 | 213

63.7°F wB 72 |2079 [1128| 124 1983 [1002 | 130 |18:83 [105507 156  [17.63 [10.19 | 1.74 [1676|080 | 194 [1555| 037 | 2.16

67 1941 [1410| 125 [1823 1373 | 140 173014336 156 J[1635 [1297 | 174 [1533 [1257 | 194 [14.20 1242 | 216
62 [17.66 [16.88 | 125 |1687 |16.49 | 140 J16.06 | 16.06 156 [1532 [1532 | 1.75 |1451 1451 | 194 [13.61 1361 | 216
\_ 57 |17.46 [17.46 | 125 1670 |16.79 | 1.40 _J[16.07 [16.07 156 [1532 1532 | 1.75  |1451 [1451 | 104 [13.61 [ 1361 | 216
72 [21.03 [11.77 | 127 |2002 [11.40 | 142 |18.99 |11.03 158 [17.07 |[1067 | 1.77 [16.88 1028 | 197 |15.65| 085 | 218
67 [1933 [1490 | 127 [1843 [1454 | 142 [17.48 |1415 150 [1651 |13.77 | 177 |1548 1335 | 197 |14.33 | 1280 | 219

675
62 [1801 |17.01 | 128 |17.30 [17.30 | 143 [1654 [16.54 | 150 |15.76 [15.76 | 177 |1402 [1402 | 107 [13.07 [ 1397 | 219
57 [18.01 [1801 | 128 [17.30 [17.30 | 143 16,55 1656 | 150 _[1576 1576 | 177 |14.02 1402 | 107 |13.07 1307 | 219
Multipliers for Determining the Performance With Other Indoor Sections
Cooling Indoor Model | Capacity Power Furnace Model Cooling Indoor Model | Capacity Power Furnace Model
*CAP*H1814AR 1.00 1.00 CAP**1814A%* 098 002 315(A.J)AV036070
CAP**2414A%% 1.01 1.01 CAP**2414A%* 1.00 004 315(A.J)AV036070
CAP**2417A%% 1.01 1.01 CNPH*2417A%* 099 003 315(A.J)AV036070
CNPF*2418A% 1.00 1.00 CNPV*1814A% 098 002 315(A.J)AV036070
CNPH?2417A% 1.00 1.00 CNPV#2414A% 099 003 315(A.J)AV036070
CNPV*1814A%* 009 099 CSPH*2412A%* 095 089 315(A.J)AV036070
CNPV*2414A% 1.00 1.00 CAP**2417A% 1.01 005 315(A.J)AV048080
CNPV*2417A%* 1.00 1.00 CNPH*2417A%* 090 003 315(A.J)AV048000
CSPH*2412A™" 007 097 CNPV*2417A% 099 003 315(A.J)AV048000
FE4ANF002 1.02 003 CSPHY2412A%* 095 0.00 315(A.J)AV048080
FFIENPO18 009 099 CNPH*2417A 0990 003 355AAV042040
FFIENP024 1.01 1.01 CSPH*2412A%* 095 000 355AAV042040
FV4BNF002 1.02 003 CAP**2417A% 1.00 004 355AAV042060
FX4CNFO18 1.01 095 CNPH*2417A%* 099 003 355AAV042060
FX4CNF024 1.02 096 CNPV#2417A 099 003 355AAV042060
FY4ANFO18 0.0 090 CSPH*2412A% 095 0.0 355AAV042060
FY4ANF024 1.00 1.00 CNPH*2417A% 090 003 355AAV042080
CSPH*2412A%* 095 0.00 355AAV042080
See notes on Pg. 21
O E M E . [ D t
CONDEN
EVAPORATOR AIR
76 (23.9) B5 (204
Capaoity MBhuht | Total Sy=- | Tokat sy=-
Senazl fem KW= fom KW
T2 [22.2) 870
535 BY [18.4) 1.18 17.88 12.08 187
B2 [16.7) 12 16841 14.38 1.88
I7 (13.8) 1.22 18.03 16.03 1.38
T2 (22.2) 1.20 18.68 1022 1.37
800 67 (18.4) 122 18.14 12.68 1.38
B2 [16.7) 1.23 168.78 1344 140
7 (13.8) 124 18.68 16.63 1.40
T2 (2223 122 18.88 1067 1.38
L 7 (18.4) 18.23 13,83 124 18.54 1361 141
B2 {16.7) 17.84 17.78 1.28 17.20 1720 143
7 (13.8) 17.82 1782 1.28 17.20 1720 143

# Detaled cooling capacities are based on indoor and outdoor unit at the eame elevation per ARI etandard 210/240—94. If addiional tubing length andjor indoor unit ie located above outdoor unit. a sight variation in capacty may
‘oocur

* Teoted combintion
+ Total and sencible capackies are net capaciies. Blower motor heat has been subzacted.
# Sencble capacities shown are based on 80°F (27°C) entering air at the indoar coil. For sensible capaciiea at other than 80°F (27°C). deduct 835 Biuh (245 kW) per 1000 GFM (480 L/S) of indoor ool air for each degree below
BO°F (27°C). or add B35 Buh (245 kW) per 1000 GFM {480 LiS) of indoor oail air per degree above 80° F [27°C)
When the required data falla between the published data, interpolation may be performed.
** System kw iz total of indoor and cutdoor unit ilowattz.
+1 At TVA rating indoor condiition (75°F edb/63°F ewb). All other indoor air temperatures are at B0°F edb.
NOTE: When the required data fallo between the published data, interpolation may be performed. Extrapolation i2 not an acceptable practice.
EWB — Entiering Wet Bulb
NOTE: When the required data fall between the published data, interpolation may be performed. Extrapolation is not an acoeptabie prastice.

8/27/2015
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CFM
Amb
dB
wB

BTU Adj

Interpolate OEM Data

DEMO - Manual S Interpolating Calculator

587
84 Outdoor Ambient
75.2 75 85 34
63.7 Total |Sensible| Total |Sensible| Total |Sensible |Ad]Sens @ 75.2F
525 67 18790 13260 17950 12500| 18034.0) 12936.0 10831.8
5325 62 17270 15730 16490 15360| 16568.0| 15397.0 13292.8
600 67 19110 14100 18230 13730| 18318.0| 13767.0 11362.2
600 62 17660 16880 16870 16450 165949.0( 16529.0 14124.2
5 B 525| 17066.4| 14560.3 12456.1
wB Adj
1.7 0.835 600 174145 15589.9 13185.1
/1000 cfm CFM Adj 75| 4.640267| 13.7288 9.7208
62 17354 15411 13059
SHR: 0.753

OEM Tools

£ - & || @ pertormance Galeulstor

S o N
£ el

Project Info

Heating & Cooling Systems

Performance Calculator

Equipment Performance Calculator

@ Inputs

2IP Code: 06405

Weather location: Bridgeport, CT, US

@ Selection filter

Outdoor
Indoor

r model

r model: cnpv

Furnace model
Fhase: W16 (36

123ana

Manufacturer:
system type:

Rated Clg Capacity:
Valtage:

powered by
'i+l' wrightsoft

@ Results - Selected unit

Outdoor: 123ANAO18000BC
Indoor: CNPVP2414ALA

Furnace:

Type: Dom SplitAC, 208/230, 19

587  Valid range: 525 - 675

auo

Cooling ODE: 84 O ~

i 5 ] O Muse advanced filter Min Max AHRI rated Adjusted

s 5 O Air flow (cfm): 500 625 600

Cooling IDB: 75.2 sensible cooling capacity (Btuh): 13059

ol 1 N Latent cooling capacity (Btuh) 4205

Cooling RH- 535 Total cooling capacity (Btuh): 16000 20000 17500 17354

Heating IDE: 70 S E i 1EET)

Cooling input power (kW): 0 0 0.00 138
Heating capacity (Btuh): 0 0 o o
HSPF: 0 (] (R
Heating input power (ki) 0 ] | 000 0.00

UnitType | Model Number Indoor Furnace TokCap | CoolEf  HigCap Mg | CFM  Veltage
Uiom SPICAL  LZSANAULSUUUSL PP TSI AL L2 ASBUBUEL A 100 50 v VB 208250
Dom SPItAC 123NAD150008C CHPVPISI7ALA S25SAT600E17AA 17700 145 0 000 530 208/230
Dom SpItAC 123ANAO180008C CHPVPIOI7ALA S25TAZED40E1 744 17700 145 0 000 530 208230
Dom SPItAC 123ANAD150008C CHPVPISI7ALA SBETAS0D0V144-A 17800 145 0 000 545 208/230
Dom SpIAC 123ANAOL5000BC CHPVPLS17ALA SBETAZ6040V174-A 17700 145 0 000 530 208230
Dom SPItAC 123ANAO180008C CHPVPISI7ALA SBTAS6060V144-A 17800 145 0 000 s55 208/230
Dom SpIAC 123ANAOL5000BC CHPVPLS17ALA CULARROZ6105 17900 150 0 000 583 208230
Dom SpItAC 123ANAO180008C CHPVPIS17ALA CUMAARDS6105 17600 150 0 000 521 208/230
Dom SpiAC  123ANAQL8000BC CHPVP2414ALA 17500 130 0 0.00 600 208/230
Dom SPItAC 123ANAO180008C CHPVP2414ALA 313AAV024045 17800 145 0 000 S50 208/230
Dom SpItAC_1234M1A0150008C CHPVP2413ALA 3130AV024045 17800 145 o 000550 208/230

Phase.

Cool KW Heat KW

0.00 000 A
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
200 0.00
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OEM Tools

@ Results - Selected unit

Qutdoor: 123ANAQ18000BC

Indoor: CNPVP2414ALA
ZIP Code: 06405 Furnace:

Type: Dom SplitAC, 208/230, 1&

@ Inputs

‘Weather location: Bridgeport

Cooling ODB: 84

\HRI rated Adjusted
Heating ODB: 7.0 .
600 587 valid range: 525 - 675
Air flow: 587
13059
Cooling IDB: 752
4295
Cooling IWB: 63.7
17500 17354
Cooling IRH: 53.5
13.00
Heating IDB: 70
0.00 1.38
4] 0
0.00
0.00 0.00

nufacturer:
stem type: __SplitAC .
g Capacity:

Voltage:

Min Max
fm): 500 625
:uh):
uh):
wh): 16000 20000
EER: 13 15
kw): 0 0
wh): 0 0
SPF: 0 0
kwd: 0 0

OEM Tools

Case Summary Report

Waniing & Conting fyviomy Roltay Inc. Energy Services

98 Ovebrook Road, Madison, CT 06443 Phone: 2036721330 Email- buck@roltay.com Web: www roltay com

Job: #Bryant1 12/13/2014

Case 1
Outdoor: 123ANA018000BC Indoor:CNPVP2414ALA

Type: Dom SplitAC, 208/230, 19

SODB (°F) SIDB (°F) SIRH SIWB (°F) WODB (°F)  WIDB (°F) Elev (ft)
84.0 752 63,56 63.7 7.0 70.0 0
Unit Net Cool Net Cool Net Cool Cool
AVF Sensible Latent Capacity SEER kw
(cfm) (Btuh) (Btuh) (Btuh)
AHRI Rated: 600 0 0 17500 13.00 0.00
Adjusted: 587 13059 4295 17354 1.38

Suction line loss (ft)  AVF (cfm)

1.4 587
Net Heat Heat
Capacity HSPF kw
(Btuh)

0 0 0
0 0

8/27/2015
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Using 3™ party coils

* Manual S requires extended performance rating
data.

e OEM must provide tools or custom calculations to
meet the requirements for Manual S.
— Many 3" party coils do not currently provide such
tools, or
— 3™ party coils instructs designer to use OEM data
for their products!

Using 3™ party coils

HEATING PERFORMANCE DATA
LI NOMINAL o BTUH (1000) AT ENTERING WATER
MODEL COOLING CFm | GPMHTG TEMPERATURE
BTUH 120°F 130°F | 140°F | 180°F
800 26.1 31.2 365 | 573
700 24.0 28.8 336 | s28
24EVBQ 18,0007 a5
24,000 600 21.8 26.2 30.5 48.0
500 19.4 232 27.1 426
1200 34.0 40.7 475 | 747
1050 312 37.4 437 | e8s
36EVBQ 20,0007 as
36,000 900 28.5 34.2 39.9 | 627
750 25.5 30.6 357 | 564
1600 48.3 57.9 67.6 | 108.2
1400 44.6 53.5 624 | 984
a8sEVBQ 20001 as
48,000 1200 40.2 482 56.3 88.4
1000 35.9 430 50.2 | 789
NOTES:

1. Heating output of fan coil will not exceed net output of water heater.

2. Approved for installation with 0" clearance to combustible materials.

3. Heat BTUH is at 70°F entering air temperature.

4. 180° EWT and these capacities are not available with standard water heaters.
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What About Heating?

Table 18 — Altitude Derate Multiplier for U.5.A.

ALTITUDE PERCENT DERATE
OF MULTIPLIER

FT. M DERATE FACTOR*
0-2000 0-610 0 1.00
2001-3000 610-914 4-6 0.95
3001-4000 914-1219 G-8 0.93
4001-5000 1219-1524 8—10 0.91
5001-8000 1524-1829%9 10-12 0.89
6001-7000 1829-2134 12-14 0.87
7001-8000 2134-2438 14-16 0.85
8001-9000 2438-2743 16-18 0.83
9001-10,000 2743-3048 18-20 0.81

*Derate multiplier factors are based on midpeint altitude for altitude range.

What About Heating?

TABLE 11 - ORIFICE SIZE* AND MANIFOLD PRESSURES FOR GAS INPUT RATE
(TABULATED DATA BASED ON 20,000 BTUH HIGH-HEAT / 13,000 BTUH LOW-HEAT PER BURNER,
DERATED 2%/1000 FT ABOVE SEA LEVEL)

ALTITUDE AVG. GAS SPECIFIC GRAVITY OF NATURAL GAS
RANGE HEAT VALUE 0.58 .60 .62 0.64
AT ALTITUDE | Onfice | Mnfld Press | Orifice | Mnfld Press | Onfice | Mnfid Press | Onfice | Mnfld Press

() {Btulcu fi) Mo HighLew | Mo. HighlLew | Mo High'Low | Me. High/Low

300 43 35115 43 36/15 43 a8 42 3z2ma

o 9235 a4 3B/18 43 35715 43 386/15 43 37118
E 1] 4350 44 38115 42 38/18 43 34714 43 35115
b 475 a4 34715 44 36/15 44 3718 4 gima
= to 1000 44 33714 44 34714 44 3515 44 36115
: 1023 45 18116 44 32714 44 33714 44 34115
] 2000 1030 45 36115 45 ITI6 45 38i186 44 3314
= 1075 45 34114 45 35715 45 N 45 3816
1100 45 33114 435 34714 435 35113 45 36115

This is an example for 94% AFUE Natural Gas Furnace
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Sizing Goals

Overview of Size Limits for Residential HVAC Equipment

Equipment? | Atutesof | lssue
fested and | Local Gimate |
Ratedbythe | Nawsbo | Cooing
AHRI Cay

Minimum (defient) and Maximum(excossive) Capaciy Factors.

(Bioh) Arar | euee awHP Air-Air ouee | awwe! |
oo | famplymy oo =100 o e - 0(0my £ ACCA’s summary page of sizing
AAtand | CodWer | Total n -0%0
| e e Latent copacy for summer cooing s notanssue. pa rameters.
orly  Cooingload | gy Notan sus (dearmine by th iisfor ol cooing capaciy)

A A Conditon

Cold winter -2.0or more.

‘oxampl, 1.15 excoss capacly = 115% excess

For

There are important footnotes for

€) GLHP: Ground loop hea! pump (water i buried cosed pipe 100p),
nd. lake

BN mm oo e eeeesee weecee | differences between wet climate zones
mm"ﬁ:”“‘*i" e and dry climate zones as well as cold
[ o X winters and not so cold winter zones.

1 by 10 e b P,

& Hh = e

o = P e

f :

General Cooling Capacity Factors

Equipment Tested
and Rated by AHRI

Single Speed
Compressors

Multi/Variable
Speed
Compressars

GWHP

Total Maximum
sizing factor

1.15

1.20 (multi),
1.30 (variable)

1.25(single),
1.30(multi),
1.35(variable)

Latent

Minimum = 1.0 (may go to 1.50 or higher if needed to meet

sensible minimum)

Sensible

Minimum = 0.90

General Heating Capacity Factors

Minimum

1.0

Maximum

1.4 (up to 2.0 allowed)
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Sizing Factors for Connecticut

General Cooling Capacity Factors

Equipment Tested Single Speed Multi/Variable GWHP
and Rated by AHRI Compressors Speed
Compressors
Total Maximum 3 : 1.25(single),
i 1.20 (multi), :
sizing factor 1.15 ( ) 1.30(multi),

1.30 (variable)

1.35(variahle)

Latent Minimum = 1.0 (may go to 1.50 or higher if needed to meet
sensible minimum)

Sensible Minimum = 0.90

General Heating Capacity Factors

Minimum 1.0

Maximum 1.4 (upto 2.0 allowed)

ANSI/ACCA 3 Manual S — 2014 summary page of sizing parameters —
boiled down for Connecticut.

Sizing Heat Pumps

* Heat Pumps are sized to the COOLING load only.

* The balance of any heating that cannot be met by
the compressors shall be provided by a supplemental
system (stage)

— Electric resistance

— Hot water coil

— Baseboard

— Radiant
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A/C Sizing Exceptions

For cooling - multi / variable speed systems usually come only
in 1-ton increments. The latest Manual S addresses this with
the higher sizing factors, however you may still end up over
the maximum on smaller houses (loads).

— Sizing factors are static and make it more difficult for
smaller loads (smaller houses have a penalty versus larger
houses).

— Base/old sizing factor is 1.15, now up to 1.3 for high-end
variable refrigerant flow systems

Sizing Boilers

For heating with boilers that also serve DHW, an additional
water load may be considered given that peak heating loads
usually occur just before dawn, and it is possible that
occupants may be using showers at the same time.
— Manual S tries to address this with upper limit factor of 2.0
(base/old limit is 1.4).
— Better addressed by adding storage tank (60 gal +) and
sizing boiler within 1.4 factor, or

— Use Tankless water heater!
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Newer Variable Capacity Systems

Allowed to oversize by 30% (1.3 sizing factor)

Heat Pumps are sized to COOLING load

High-End Heat Pumps & A/C units:

— Use higher capacity compressor (digital or DC drive), and
— May have capacity controls to limit system capacity
Some examples:

— Mini-splits (multi-heads, not all)

— Lennox XC-25 series

— Maytag iQ Drive series

— Waterfurnace 7-series

Compliance Documentation
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Equipment Selection— Documentation

oooooo

avoa2 Areas
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Must Have BOTH:
Manual J
Manual S
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Manua

- wrightsoft: Load Short Form e
Entire House L

Roltay Inc. Energy Servicss

2t .t 567315t ey s v

Project Information

Mancal S Demo
ViestHaven, CT 08516

Design Information

Hg  cig nfitation
Qusideds (7) 74 i Vethod Smpied
nside (') n o Constucton aualty Loose
Desgn D (A E o Frepaces 1 (sembicose)

aty rance - M

Inside umaty (%) 0@

e aflerence gb) 48 40

HEATING EQUIPMENT COOLING EQUIPMENT

uke  na e
Tode  na Tade  Ma
\ wa
AR na |
R

Eficency w Eficency a

eatng nput Sensie coning 0 Bun
ing 0 Bun Laten cooing 0 Bun

Low outut baseboard 600 Bunm Tota oolng 0 Bun

Totalow baseboard 18 0 Actal g Tow 0 ém

Hon ulpd baseboard 850 Bunm A fow factor 0 cimBun

‘Total high basaboard 1 St pessure 0 intz0

‘Space themostat wa Load snsiie heat o o

ROOM NAME ea Hgload Cgloa [ Baseboars(t) | CoAVF
® (Bun) @) Low Hon | (cm)

Boler ] m sass7 | w6 1100

Fumace s s 330 o | e 4 £

P 22 o009 wies | e 12 1645

Oiter saup oacs o

Eup@ 100 RSM w105

Latent coaing 053

ToraLs 22 o109 wses | e 2 1645

[ —

s M WrghSOt gt ymess 1 15315 ssniss bt
V. Nt il g e -

| J + Manual S

- wrightsofe Manual S Compliance Report e
Furnace or

Roltay Inc. Energy Services

v ——

Project Information

WestHaven, CT 06516

Cooling Equipment

Design Conditions.

Qutdoordesign D8 840 Sensibegan: 12703 Bun Enterng col 8. T57F
oot deskon We: 730 Latent Ga G eun Enerng col W 637F
Indoor design DB 75.0F Totalgan 17010 Bun
Indoor Ri 0% Esimated afow: 567 cim

Manufacturer's Performance Data at Actual Design Conditions

Equpment bpe:  SHtAC
Nandacturer

Bt Moot 1Z3ANADIE™CH+CNPV'2417AL' TR
Acualarton: am

Sensil capaciy 13059 Bun 103 ofload

Latent 405 Bun  100% ofioad

Tolcapacty, 17365 Bun  102%olkoad SHR: 5%

Heating Equipment
Design Conditions

707 Heatioss 51 Bun Enterng c91D8:  685F
Indoordesign B 70.0F

Manufacturer's Performance Data at Actual Design Conditions
Equpment bpe: G fumace.

Mardacuret York Modot: TGESTO0BTZMP11
Acualarfon: g am
Ouputcapacty: 80000 Bun  220% ofload Temp.ie 63 °F

ﬁxt WHGNESOM s sues rmar s 161 sz

Manual J - 8

Bold/Maiic values have been manuslly overridden
Calculations approved by ACCA o meet all requiremenis of Manual J Bth Ed.

htsoft" mgm-sutes unverss 2015 15.0.15 RsUTesE
\0R3y Projects\iEnguUlang_WAC P Caic= M3 Front Door faces: S

Residential Heat Loss and Heat Gain Calculation
In accordance with ACCA Manual J

w

8/27/2015

48



Case Summary Report

Woating & Cooing dysivms Roltay Inc. Energy Services Job: #Bryant1 121132014

Case 1
Outdoor: 123ANA018000BC Indoor:CNPVP2414ALA

Type:  Dom SPIAC, 2081230, 16

SODB(F) SDB(F)  SIRH SWB() WODB('F) WIDB('F) Elev(t)  Suctionlineloss () ~AVF (cim)
840 752 5 70 700 0 14 587

unit I NetCool  NetCool Cool Net Heat

AVF Sensble Latent  Capacty SEER kW Capacity  HSPF

(ctm) @®uh) @) (Buh) (Btun)

7500 1300 000 0 0
17354

138 0

AHRI Rated: 600 0 [
Adusted: 587 13059 4205

H WrIGhtSOft' semace cacsaor 1022

[ —

Manual S OEM Online Calculators

Case Summary Report

Waniing & Conting fyviomy Roltay Inc. Energy Services

98 Ovebrook Road, Madison, CT 06443 Phone: 2036721330 Email- buck@roltay.com Web: www roltay com

Job: #Bryant1 12/13/2014

Case 1
Outdoor: 123ANA018000BC Indoor:CNPVP2414ALA

Type: Dom SplitAC, 208/230, 19

SODB (°F) SIDB (°F) SIRH SIWB (°F) WODB (°F)  WIDB (°F) Elev (ft)
84.0 752 63,56 63.7 7.0 70.0 0
Unit Net Cool Net Cool Net Cool Cool
AVF Sensible Latent Capacity SEER kw
(cfm) (Btuh) (Btuh) (Btuh)
AHRI Rated: 600 0 0 17500 13.00 0.00
Adjusted: 587 13059 4295 17354 1.38

Suction line loss (ft)  AVF (cfm)

1.4 587
Net Heat Heat
Capacity HSPF kw
(Btuh)

0 0 0
0 0
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Manual S — OEM Documents

DETAILED COOLING CAPACITIES

EVAPORATOR CONDENSER ENTERING AIR TEMPERATURES deg F
AIR 75 ¥ 85 105 118 126
Capacity Capacity Capacity Capacity Capacity Capacity
Total Total Total Total Total Total
vt e MBuunt | oiao, | MBht MBtuht systom MBlunt | oroiom | MBtunt MBlunt | oo

123A1

tdoor Section With CAP*#

Senst | Kw**

72 |2046 [10.76 | 1.21 |[1955 1041 | 1.36 |18.59 |10.05 153 [17.62 [ 069 | 171  [1657 | 930 | 191 [1540 [ 8.88 | 2.13

e 67 |18.79 [13.26 | 122 |[17.95 1200 | 1.37 [17.05 [1252 153 [1642 [1214 | 172 |1543 1174 | 192 [14.03 1130 | 213
62 [17.27 [15.73 | 122 |[1649 [1536 | 1.37 |15.68 |14.97 154 [1483 [1455 | 172 |14.00 [1400 | 192 [1345[13.15 | 213

sz liezsliezs | 123 l4645 1645 | 137 [1548 [1548 154 [1477 [1477 | 172 |14.00 [1400 | 192 [1345[13.15 | 213

72 |20.79 [11.28 | 124 |[1983 1092 | 1.39 [18.83 1055 156 [17.83 [1019 | 1.74 |16.76 | 980 | 194 |1555] 9.37 | 2.16

800 67 1941 [1410] 125 |[1823 [13.73 | 1.40 [17.30 [13.36 156 [16.35 [1207 | 174 |1533 [1257 | 194 |14.20 [1212 | 2.16
62 |17.66 [16.88 | 1.25 (1687 1649 | 1.40 [§6.06 [16.06 156 [1532 [1532 | 175 |14.51 1451 | 194 |13.61[1361 | 2.16

T7.46 (1746 | 1 16.70 | 16.70 | 140 _6.07 | 16.07 156 [1532 [1532 | 175 |14.51 1451 | 194 |13.61[1361 | 2.16

72 [21.03 [11.77 | 127 |20.02 [11.40 | 142 [18.99 [11.03 158 |17.07 [1067 | 1.77 |16.88 1028 | 1.7 |1565| 0.85 | 2.18

o 67 [10.33 [14.00 | 127 |1843 |1454 | 142 [17.48 [14.15 150 [1651 [13.77 | 1.77 |1548 [1335 | 1.7 [14.33 | 12.80 | 2.19
62 [18.01 [17.01 | 128 [17.30 [17.30 | 143 [1654 | 1654 150 [15.76 [15.76 | 1.77 |14.02 [1492 | 197 [13.07 [1397 | 219

57 |18.01 [1801 | 128 [17.30 [17.30 | 143 [1655 | 1655 150 [15.76 [1576 | 1.77 |14.02 [1492 | 197 |13.07 [1397 | 219

Multipliers for Determ

ning the Performance With Other Indoor Sections

See notes on pg. 21

Cooling Indoor Model | Capacity Power Furnace Model Cooling Indoor Model | Capacity Power Furnace Model
*CAP**1814A** 1.00 1.00 CAP**1814A** 0.98 0.6: 315(A,J)AV036070
CAP**2414A** 1.01 1.01 CAP**2414A%* 1.00 0.84 315(A,J)AV036070
GAP**2417A% 101 1.01 GNPH*2417A% 009 093 315(A,J)AV036070
CNPF*2418A 1.00 1.00 CNPV*1814A* 008 002 315(A,J)AV036070
CNPH*2417A** 1.00 1.00 CNPV*2414A%* 0.99 0.93 315(A,J)AV036070
CNPV*1814A%* 0.99 0.99 CSPH*2412A** 0.95 0.89 315(A,J)AV036070
CNPV*2414A%* 1.00 1.00 CAP**2417A** 1.01 0.95 315(A,J)AV048000
CNPV*2417A%* 1.00 1.00 CNPH*2417A%* 0.99 0.3 315(A,J)AV048090
CSPH*2412A** 0.97 0.97 CNPV*2417A%* 0.99 0.3 315(A,J)AV048090
FE4ANF002 1.02 0.93 CSPH*2412A** 0.85 0.80 315(A,J)AV048090
FF1ENPO18 0.99 0.99 CNPH*2417A** 0.99 0.83 355AAV042040
FF1ENP024 1.01 1.01 CSPH*2412A** 0.95 0.80 355AAV042040
FV4BNF002 1.02 0.93 CAP**2417A** 1.00 0.84 55AAV042060
FX4ONF018 101 0.95 ONPH?2417A%* 009 003 355AAV042060
FX4CNF024 1.02 0.96 CNPV*2417A** 0.99 0.93 355AAV042060
FY4ANFO18 0.99 0.99 CSPH*2412A** 0.95 0.90 355AAV042060
FY4ANF024 1.00 1.00 CNPH*2417A%* 0.99 0.93 355AAV042080
CSPH*2412A%* 0.95 0.90 355AAV042080

OEM Docs with Load Calc Software

Capacity Interpolator

Design conditions

De(F) 73 BB (F) [543 ope(F)  [840

Manufacturer performance data
6542265 Payne PA13NAD 18°="F +CAP=2417AL* +PGISXA 300404

[cladate foreDs +] 008 (F) |75.0

Enter sens. capacty <[ 7 MBah | 1ol sensble  Sensble
capacty capacity heatratio

EDB (F) | AVF(cfm) | EWB (F) (Bub)  (Bwh)  (SHR)

520 mn [ [oss

70 W [z |06

i

25

AVF (cfr)  [593

ops () [85.0
Total  Sensble Sensble
epacity eapacity heat ratio
(Buk)  (puh)  (sR)
6410 |40 [0.88
s 2o |06

300
ED TS w0 [0 [os2
&0
&0 FETET g FE T =) B [0 |07
Adjustments
Capacty (Bh) [LO0000  Sensble copadty [100000  Eevatin  [1.00
Convert excess latent ’7
capadity to sensible R e 0555
Results
Total Sensble  Latent Load Total  Sensble Latent Capacity
load load load SHR capadity  capadity R
Euh)  Euh)  Euh) Euh)  Guh)  Euh)
s 1547 [#m  [om e [Boe1 |6l [o74

Capadity % ofload | 107 13 52

Mests Manual S requirements

Cancel Ho |

& Cooling Coil Interpolator - System

1

System 1 Design Condiions

Ouigoor Diy Bulb Suppl diflowe Enleing\Wet Bulb:  Enteing Dy Bubs

B4 ~|F s ~|ceu 634 |+ [B3 |
System 1 Loacs

Sensile G Latert G Tota G Losd SHR

12508 <|suh [5206 |oun 7718 ~JBun 071 -

Interpolation Conditons

Interpolation Values

P Copy Allto Design

EDELon  EDBHigh

Tomporaue: [ +|[€ <
fiow  [OM <[ |
Copociy. [Bub ~|[W =

Errors

Design st Lower Mot Higher Tl Foe
Capaciy  Input Sensile Capanty

[V Outdoor Dry Bub: —°F DB Buh K Biuh
B dm dm s [z [z [ize [0
¥ it Flow CFM & 16410 [1380  [12188  [14380
€00 ~[525 ~|[c00 | 7 17530 1230 13315 [15820
¥ Entering Wet Buls °F oo e [6780 [1400  [12935 [15440
a5 2 et ] [ 525 B [18720  [1190  [10238 [12430
[¥ Ertering Dry Bub:  °F &7 5% 3 [17as0  [1370  [sses  |12080
mr dm dm o [ m e[z [ [1azin_
G 600 & [18140 [1350  [10355 |[12880

Units Olther Adjustments
Engish Metic Elovatin Deraling [T v|  Miscsllaneous: [1

Interpolation Resuls

Total Capacily: 17545 +[Bun
Power Input 1378 ~|kw

Sensble Capacity: [120822  +|Bluh
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OEM Docs with Load Calc Software

+# wrightsoft Manual  Compliance Report
Boiler
Roltay Inc. Energy Services

ot
Date: May 01,2015
o

e —

Project Information

For  Manuals Der
West Haven, CT 06516

Cooling Equipment

Design Conditions.

Ouidoor design DB 840°F Sensblegan: 2390 Bun Entering coll DB:  75TF
Outdoor design WB:  73.0°F Latent gan: 485 Bun Entering coll WB: 628
Indoor design DB 75.0°F Total gan: 27876 Bun

0% Estmated aow. 1100 cm

Manufacturer's Performance Data at Actual Design Conditions
Equpmenttype:  SpItAC
Manufactrer.  Bryant Mode!: 123ANAD30™**C*+FXADNE.FIOSTL

Actualar 100 cm
Sensile capacty. 23574 Bun  100%ofioad
Latontcapacty: 509 Bun  11Sofload

Towlcapacty. 28673 Bun  10%ofload SHR 82%

Heating Equipment
Design Conditions.

oF Heatoss: 58557 Bun Entering coil D8:  T0.0F
Indoor design DB:  T0.0F

Manufacturer's Performance Data at Actual Design Conditions
Equpment type:  Gas boller
Wanufaciurer. antage
Actual a o
Ouputcapacty: 83000 Bun  150% ofioad

Mode: AGHHN

P AL TP — sy w32
ACEN it oot g whcap G- ok Do s & L

4 wrightsoft. Manual S Compliance Report e
urnace o

Roltay Inc. Energy Services

Project Information

For  ManualS Demo
West Haven, CT 06515

Cooling Equipment
Design Conditions
Outdoordesign DB:  840°F Sensblogain 12703 Bun Entetingcol DB 752F.
Latent ga: a0

Outdoot design WB:  73.0°F Bun Entering col WB:  63.7F
Indoor designDB: 75.0°F Toial gain 7010 Buh
Indoor RH 0% Estmated afow: 587 cim

Manufacturer's Performance Data at Actual Design Conditions

Equpmenttype:  SpitAC

Manufactrer.  Bryant Model 123ANADIE™*C*+CNPV'2417AL"++TDR
57 cm

Sensile capacty. 13058 Bun  103% ofload

Ustontcapact: 4305 Btuh 100% of o

Totalcapacty. 17285 Buh  10%ofload SHR: 75%

Heating Equipment
Design Conditions.

designDB: 707 Heatloss: %1 Bun Entering coil DB:  68.8F

r
Indoor designDB: 70.0°F

Manufacturer's Performance Data at Actual Design Conditions

Equpment type:  Gas fumace
Manufacturer  York Mode: TGIST00B12MP11

1149 cm
20000 Buh  220%ofload Temp. ise: & F

P LLC SET———— -
AN s mincmotsy pepecssargans whnp Cac - frtscries: &

OEM Docs with Load Calc Software

Design Conditions

Outdoor design DB B40°F Sensible gain-
Quidoor design WB:. 73.0°F Latent gain:
Indoor design DB: 75.0°F Total gain:
Indoor RH: 50% Estimated airflow:

12703 Biuh Entering coil DB:  75.2°F
4308 Btuh Entering coil WB: 63.TF
17010 Biuh

587 cfm

Manufacturer's Performance Data at Actual Design Conditions

Equipment type:  Split AC
Manufacturer: Bryant

Actual airflow: 587 cfm

Sensible capacity: 13059 Bwuh
Latent capacity: 4305 Biuh
Total capacity: 17365 Biuh

102% of load | SHR: 75%

Medel: 123ANAD18**=*C*+CNPV*241TAL*++TDR

Heating Equipment

Design Conditions

QOutdoor design DB. T0°F Heat loss:
Indoor design DB: T00°F

36351 Biuh Entering coil DB:  68.8°F

Manufacturer's Performance Data at Actual Design Conditions

Equipment type:  Gas fumace
Manufacturer: York

Actual airflow. 1148 cim
Output capacity: 20000 Biuh

Model: TGBS100B12MP11

Temp. rise” 63 F
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OEM Docs with Load Calc Software

Design Conditions

‘QOutdoor design DB: 840F
Qutdoor design WB: 73.0°F
Indoor design DB: T75.0°F
Indoor RH: 50%

Cooling Equipment

Sensible gain: 23490 Btuh
Latent gain: 4385 Bftuh
Total gain: 27876 Btuh
Estimated airflow: 1100 cfm

Manufacturer's Performance Data at Actual Design Conditions

Equipment type:  Split AC
Manufacturer: Bryant

Actual airflow: 1100
Sensible capacity: 23574
Latent capacity: 5099
Total capacity: 28673

Model: 123ANAD30**C*+FX4DN(B,F)037L

100% of load
116% of load
103% of load |SHR: 82%

Entering coil DB:  75.7F
Entering coil WB: 62.8°F

Design Conditions

Outdoor design DB TO0°F
Indoor design DB: T00°F

Equipment type:  Gas boiler
Manufacturer: Advantage
Actual airfiow:

0
Qutput capacity: 83000

Heating Equipment

Heat loss:

58557 Bfuh

Model: AG4-HN

cfm
Qi il

Manufacturer's Performance Data at Actual Design Conditions

Entering coil DB:  70.0°F

OEM Docs with Spreadsheet
Interpolator

DEMO - Manual S Interpolating Calculator

CFM 587
Amb 24 Outdoor Ambient
dB| 75.2 75 85 84
wB| 83.7 Total |[Sensible| Total |Sensible| Total [Sensible |AdjSens @ 75.2F
525 67 18790 13260 17950 12900 18034.0) 12936.0 10331.8
525 62 17270 15730 16430 15360 16568.0) 15397.0 13292.8
600 67 19110 14100 18230 13730 18318.0| 13767.0 11362.2
600 62 17660 16880 16870 16490 16949.0| 16523.0 14124.2
5 . 525 17066.4| 14560.3 12456.1
wB Adj
0.835 600( 17414.5| 15589.9 13185.1
BTU Adj /1000 ¢fm CFM Agj 75| 4.640267| 13.7288 9.7208
62 17354 15411 13059
SHR: 0.753
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Sidebar: Oversizing lllustrated

Oversizing

Design Conditions

Heating Equipment

morodr;:;"»gggﬂ 7; g:E Heat loss: 36351 Biuh Entering coil DB:  68.8°F

Annual Annual Fraction
Gross AFUE Met AT CFM  |Run Hrs. [Flue BTU| Flue BTU Flue
70000 72 50400 80 583 1880 19600 36848000 1
100000 72 72000 BO B33 1316 28000 36B4B000 1
100000 BO BODDD 70 1058 1184 20000 23680000 | 0.649264
100000 BE BeD00D b5 1225 1101 13000 15414000 | 0.41831
100000 04 94000 50 1741 1008 G000 60SB000 | 0.16413
48000 04 45120 45 028 2100 28RO B0SB000 | 0.16413

Contractors tend to size replacements “like for like”. This results in potential
(significant) issues with airflow and draft (flue gasses condensing prematurely)!

8/27/2015

53



Oversizing

Adjusted ADJ WattHrs
Bin Bracket Bin Avg LossfGain  Loss/Gain Capacity Sum Hrs EER Power RTF RTF Run Hours3in Power
-35t0- 30 -325 60072 46701 80000 o 0.7509 0.583763 o 0
-30t0-25 SR 56991 44177 80000 0 071239 0552212 0 o
-25t0-20 -225 53910 41652 80000 0 0.67387  0.52065 0 o
-20to-15 -175 50830 39128 80000 0 0.63538 0.4891 0 o
-15t0-10 -125 47749 36603 80000 0 059686 0.457538 0 0
-10to-5 15 44669 34079 B0000 0 055836 0.425988 0 0
Stod -25 41588 31555 80000 9 051985 0.394437  4.678B65 0
Oto5 25 38507 29030 B0000 35 048134 0.36287> 16.84681 o
5to 10 75 35427 26506 B0000 B2 044284 0.331325 36.31268 0
10to 15 125 32346 23982 80000 201 040433 0299775 B126933 0
15t0 20 175 29266 21457 80000 240 0.36582 0.268212 87.798 0
2010 25 225 26185 18933 80000 382 032731 0236663 1250334 0
251030 275 23104 16408 80000 466 0.2888 0.2051 134.5B08 0
301035 325 20024 13884 80000 B4g 02503 017355 2123544 o
35to 40 375 16943 11360 80000 724 0.21179 0.142] 153.3342 o
40to 45 425 13863 8835 80000 704 0.17329 0.110437 1219944 o
45to 50 475 10782 6311 80000 696 0.13477 0.078887 93.8034 0
50to 55 515 7701 3787 B0000 669 0.09626 0.047337 64.39961 0
55to 60 575 4521 1262 80000 670 0.05776 0.015775 38.70087 0
60 to 65 62.5 1540 o B0000 696 0.01925 o 13.398 0
65 to 70 675 0 80000 714 0 o 0
70to 75 725 0 18594 5 (=] 0 o 0
7510 80 775 3271 2453 18501.2 434 1359 136138 0.1768 0132586 7673002 104460
801085 825 9813 7360 183379 343 1305 14052 053512 0401355 1835466 257920
851090 875 16356 12267 181047 169 1245 145419 090341 0.677559 1526766 222021
901095 925 22898 17174 178016 34 1181 150733 1 00564745 34 512493
95 to 100 975 29440 22080 174285 3| 1115 1563.09 1 3
100 to 105 1025 35983 26987 16985.6 0 1048 162076 1 0
105 to 110 107.5 43525 31894 164727 0 983 1675.76 1 0
110to 115 1125 49067 36800 15889.8 0 92 1727.15 1 0
8799 983 404
8760 430 541
O izi Heati
Heating System Run Profile 100K @ 80%AFUE
100000 1
%0000 as
Capacity
20000 28
70000 a7
w0 a6
G —a—Hesting Capadity
o Sy P
\‘\ T i tpmmiions
&  —a-HestingRTF
s . o - Adjusted RTF
load = " i \‘~\\‘\\ RTF
20000 S a - 23
L .
20000 = 02
] -
-
10000 L o a1
\\Q,\
o o
10 [ 10 20 B £ ES & k)

Temperature
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Proper Sized - Cooling

Cooling System Run Profile @17K
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25000 "’ <
s
i / / v g
o T - Cooing Lows
3 3000 va - o5 E
E [ ; £ - Adusted load
/ . . 2 = comngare
/ Capacity .. e
15000 y
f/
7 ¢ o3
10000 A <
7 —
/ 02
= 7 01
L2
o ]
0 20 100 prl)
Temperature
O izi Cooli
Cooling System Run Profile @34K
40000 /" 1
rd
. v
Capacit
e p Yy , Vs A 09
7/ o8
/
0000 - g Loads
’/ / o7
/" %
e RTF >
// 08
/ x =
§ 8- Conling lomd
3 20000 - - 05 p - Cooling Capacity
i ’/ E o Adusied load
5 - S
P ’ 04 — Adjusted RTF
15000 . .
7/
o0 ) i
'./. o a2
// /
= % o
o o
&0 20 100 10

8/27/2015

55



Review Example

Page 1

Report Prepared By:

For:

WEST HAVEN, CT

Design Conditions:  Easton
Indoor:

Summer temperatura: 70

Winter temperature 72

Relative humidity: 50
Building Component i
Whole House 894.8 sq.ft

Sonsible
Gain
(BTUH)

12,789

am man

Residential Heat Loss and Heat Gain Calculation
In accordance with ACCA Manual J

Outdoor:

‘Summer temperature:
Winter temperature:
Summer grains of moisture:

Daily temperature range:
Latent  Total
Gain Heat Gain
(BTUH) (BTUH)
3,707 16,496
{1.5tons )

7M18/2015

100
-10
84
High
Total
Heat Loss
(BTUH)

23,268

An Aee

8/27/2015
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Whole House 894.8 sq.ft. 12,789 3,707 16,496 23,268
(1.5tons )
ADI¥3-End Unit-Mddle & Top Floors 12,789 3,707 16,496 23,268
Dining / Living Room 314 sq.ft 3,845 1,409 5,254 9,092
Infiltration L 817 489 1,308 4,923
- Tightness: Avg.; Winter ACH: 1.1 ; Summer ACH: .&
Duct 0 0 0 433
- Supply below 120, Enclosed in unheated space; R-6
People ) 4 1,200 o920 2,120 0
Floor 314.3 sqft 0 0 ' 0 0
- Over conditioned space
N Wall 788 sqft 135 0 135 388
- Wood frame, with sheathing, siding or brick, R-18 5 1/2 in.; none
Glassdoor 44 sq.ft. 878 0 B78 1,983

- Sliding glass door. Double pane; Wood or vinyl frame; Clear glass
- Draperies or blinds; Coating: None (clear glass); No outside shading.

Ceiling 314 sq.ft. 815 0 815 1,365
- Under ventilated attic; R_—_‘IiM -6.5 inch); Dark - e s "

Kitchen 100 sq.ft. 2,060 480 2,520 457
Infiltration 0 0 0 0
- Tightness: Avg.; Winter ACH: 1.1 ; Summer ACH: .5
Duct 0 0 o 22
- Supply below 120; Enclosed in unheated space; R-8
People Zirr . 600 450 1,060 o
Miscellaneous 1,200 0 1,200 4]

Page 1 ial Heat Loss and Heat Gain Calculation i B/20/2015

In accordance with ACCA Manual J

Report Prepared By:

For:

WEST HAVEN, CT

Design Conditions: ~ New Haven

Indoor: - Qutdoor:

Summer temperature: 70 Summer temperature: 84
Winter temperature: 72 \Winter temperature: o]
Relative humidity: 50 Summer grains of moisture: 84

Daily temperature range Medium

Building Component Seﬁ-sible Latent Total Total

Gain Gain Heat Gain Heat Loss

(BTUH) (BTUH) (BTUH) (BTUH)

Whole House 581 sq.ft. 8102 2,832 10,934 22,165
) (1tons)
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Whole House 581 sq.ft. 8,102 2,832 10,934 22,165
- (1tons)
Second Floor 8,102 2,832 10,934 22,165
Bathroom 40 sqg.ft. 132 a 132 291
Infiltration 0 Q 0 0
- Tightness: Poor; Winter ACH: 2.01 ; Summer ACH: .8
Duct 6 0 <] 38
- Supply above 120; Enclosed in unheated space; R-4
Floor 40 saq.ft 0 0 o] 0
- Over conditioned space
Ceiling 40 sq.ft 126 a 126 253
- Under ventilated attic; R-11 (3 - 3.5 inch); Dark
Bedroom 216 sqft 2,401 918 3,318 8,408
Infiltration 358 458 816 4,630
- Tightness: Poor; Winter ACH: 2.01 ; Summer ACH: 8
Duct 114 ] 114 1,097
- Supply above 120; Enclosed in unheated space; R-4
People 2 800 460 1,060 0
Floor 216 sq.ft. 0 0 0 0
- Over conditioned space
S Wall 72.4 sq.ft 115 1} 115 468
- Wood frame, with sheathing, siding or brick; R-11 3 1/2 in.; none
Window 23.6 sq.ft 533 0 533 843
- Double pane; Vinyl frame; Clear glass
- Draperies or blinds; Coating: None (clear glass), No outside shading.
Ceiling 2186 sq.ft. 681 0 681 1,369
- Under ventilated attic; R-11 (3 - 3.5 inch); Dark

Questions?
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Resources

www.ct.gov/dcs/

publicecodes.cyberregs.com/icod/index.htm

WWW.ACCa.org

www.hvac-quality.com

Thank you

Buck Taylor

Roltay Inc. Energy Services
98 Overbrook Road
Madison, CT 06443

(203) 672-1330
buck@roltay.com

10:00 AM
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