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Start Up Procedure



Starting the Furnace

Electrical Checks Flectrical Checks

Check wiring connections Check correct supply Check for correct polarity
are tight voltage of supply voltage

ELECTRICAL RATING! CARACTERISTIQUE ELECTRIQUE
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. Starti
Measuring Exte:?\ratl rS]%aEcPi]ce PFruers:?;Z
External Static Pressure
1. Set supply-side probe e ——
between outlet and W omomomwm T LT

evaporator coil.
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2. Set return-side probe
between furnace inlet
and filter.

3. Runthe Blower at
cooling speed.

4. Measure and compare
the measured ESP value
to the Blower table.




Starting the Furnace

Exte rna I Static P ressu re Measuring External Static Pressure

System Performance

Too High ESP

Check the following:

" Dirty A-coil, @ Airflow Performance
= Dirty Filter = Comfort
® Closed or blocked Registers

_ —
= Blocked Return Grilles _—.
® Closed Dampers m
= Undersized Duct System

= Energy Bills

Increased
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Starting the Furnace

Measuring Gas Supply Pressure Measuring Gas Supply Pressure

Manifold Gas Pressures

HEATING DATA

EQUIPPED FOR USE WITH NATURAL GAS

INPUT (BTUH) 88,000/57,200

OUTPUT (BTUH) 70,400/45,760

MANIFOLD PRESSURE (IN. W.C.) a7

GAS SUPPLY LINE PRESS [MAXMIN IN. W.C.) 13.0/4.5
Gas Min Max
Matural 4.5 10.5
LP/propane 1.0 13.0
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Starting the Furnace

Checking Firing Rate Checking Firing Rate

= Determine time in seconds for two revolutions of gas through the meter.

= Divide by two and compare to time on the Gas Meter Clocking Chart table.

GAS METER CLOCKING CHART

Seconds for One Revolution

Natural LP
1 cu ft Dial 2 cu ft Dial 1 cu ft Dial 2 cu ft Dial
-045 B0 160 200 400
654 456

PepreY PERmeY 3 070 55 110 136 272
TEMP COMP -090 41 B2 102 204

60°F BASE
CUBIC =110 33 66 82 164
FEET -135 27 54 68 136

Natural - 1000 btufcu ft LP - 2500 btu/cu ft
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Measuring CO and CO, in Exhaust

Starting the Furnace
Measuring CO and CO2 in Exhaust

045
070

030

110

135

CO:% For Nat
Low Fire  High Fire
54 -6.4 75-85
53-63 74-—-84
58-628 76-8.6
6.1-7.1 80-9.0
6.1 -7.1 78-88

CO.% For LPG
Low Fire  High Fire
6.4 7.4 88-98
6.3 —-7.3 87 -97
68-7.8  89-99
71-81  93-103
71-82  91-101

The maximum carbon monoxide reading should not exceed 50 ppm.
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Starting the Furnace

REdUCing CO and COZ LEVEIS in EXhaust Checking Products of Combustion

Flame impingement Oversized gas orifices
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Starting the Furnace

Temperature Rise Measurement Measuring Temperature Rise
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Cha rging MEthOdS Charging I(\:/Iheatl;wg(;r(]ii

Subcooling and Superheat

30
35
40
45
50
55
60
65
70
7%
80
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Charging

WEigh in Cha rge Weigh In Charge Calculation

//
Low ~ @ High
e B W g
- ) |-

Manifold
Gauge Set
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Subcooling & Superheat Charging Method Subcooing
OUTDOOR SECTION W_

COMPRESSOR OUTLET 35 | a72 | 26 | 54 06 | 149

COMPRESSOR INLET GASDENSER 30 | -344 49 80 18 185
DISCHARGE LINE -25 317 74 109 41 225

20 | -289 | 104 | 141 6.6 269

SUCTION LINE AP 15 | 261 | 132 | 176 94 317
SERVICE VALVE 10 | -233 | 165 | 213 | 125 36.8
P »4 5 | 206 | 201 | 254 | 159 | 425
0 |-178 | 240 | 299 | 196 48.6

e - WARM 5 | -150 | 282 | 347 | 238 55.2

10 | -122 | 328 | 399 | 280 623

CONDENSOR FAN ﬂ - > AROUT 15 | 04 | 377 | 456 | 328 | 700

67 | 430 | 516 | 380 78.3

- => 25 39 | 488 | 582 | 436 87.3

11 | 549 | 652 | 496 96.8

AMBIENT (OUTSIDE) T S Oy s

SCROLL COMPRESSOR AIRIN 44 | 685 | 807 | 831 118

30
a5
a0
45

TGO Y TN U e NN Tl Ml e Tl e N el Tl TN S MG 50 100 | 840 | 983 | 787 142

55 128 | 926 | 108 | 873 155

FILTER 0 156 | 102 118 | 968 170

DRIER 65 183 | 11 129 106 185

EQUALIZER LINE 70 211 121 141 17 201

75 | 239 | 132 | 153 128 217

80 | 267 | 144 | 166 140 235

e AR IR

SERVICE VALVE 95 | 350 | 182 | 210 | 181 295

INbOOR W S O\ et 100 378 | 19 226 196 317

BLOWER 105 | 406 | 211 | 243 211 340
10

o 125 517 278 321 286 446
130 544 297 342 3% 476

> S 135 572 317 3 507
?RNMONED 140 60.0 337 389 353 539

D 145 628 359 o - 573
150 656 382 608

EVAPORATOR

INDOOR SECTION NN[]X )




Superheat Calculation - RFC Superheat Calculation

40)15 18 20 23 26 29 32 34 38 41 43 46 48 51

45|13 16 18 21 24 27 30 33 36 39 41 44 46 49

* Outdoor Dry Bulb 50 |11 14 16 19 22 25 28 31 34 37 39 42 44 47
Drybub | 55]9 12 14 17 20 23 27 @& 33 36 38 40 42 44

* Indoor Wet Bulb temperature| 66| 7 10 12 15 18 21 24{(27)30 33 35 38 40 43
ofambient | 65]- 6 10 13 16 19 21 S 27 30 33 36 38 41

airentering | 701 - - 7 10 13 16 19 21 24 27 30 33 36 39

outdoor 75]- - . 6 9 12 15 18 21 24 28 31 34 37

unitF) |80]- - - - 5 8 12 #& 18 21 25 28 31 35
85------8151922263033

: : 90 ]- - - - . . 5 143 16 20 24 27 31

Head Fixed | Suction | | go————"—"—""""""610 14 18 22 25 29
Pressure || Orifice || Pressure 106) - - - - - . . - G 43 1671 24 28
- . 105 - - - - . - . . 5 9§ 13 17 22 26
D Y |mo 6 11 15 20 25
— v ] s sl - - - - - 8 44 48 9
( ﬁ il . (eJs0 52 54 56 58 60 62 64 66_68 70 72 74 76
] | : [ Wet bulb temperature of air entering indoor coil ]

Delta ‘P’ LENNOX D




Superheat - RFC

Charging
Superheat Calculation

INDOOR
BLOWER

OUTDOOR SECTION
COMPRESSOR OUTLET
COMPRESSOR INLET R
DISCHARGE LINE )
SUCTION LINE
SERVICE VALVE
4 = &
- | WARM
CONDENSOR FAN pretgendt
> >
AMBIENT (OUTSIDE]
SCROLL COMPRESSOR AIRIN
FILTER
EXTERNAL i34
EQUALIZER LINE
LQUID LINE
SERVICE VALVE

“* CONDITIONED
AIR

EVAPORATOR
INDOOR SECTION

Head
Pressure
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Installation Check List

14ACX Start-Up and Performance Checklist

Customer Address
Indoor Unit Model Senal
Outdoor Unit Model Senal
MNotes:

START UP CHECKS

Refrigerant Type:

Rated Load Amps: Actual Amps Rated Volts Actual Volls
Condenser Fan Full Load Amps Actual Amps:

COOLUNG MODE

Suction Pressure: Liquid Pressure:

Supply Air Temperature: Ambient Temperature: _ Return Air Temperature:

System Refrigerant Charge (Refer to manufacturer's infermation on unit or installation instructions for required
subcooling and approach temperatures.)

Subcooling: A — B

Saturated Condenzing Temperature (&)
minus Liguid Line Temperature (B)

Approach: A — B

Liquid Lire Temperature (A)
minus Outdeor Air Temperature (B )

Indoor Codl Temperature Drop (18 to 22°F) A — B COIL TEMP DROP

Retum Air Temperature (A) [E NNDX )

minus Supply Air Temperature (B)

SUBCOOLING

APPROACH




Automated Start Up



Technologies Available

v’ Voltage measurement

v' Air flow measurement

v’ Gas pressure measurement

v’ Combustion measurement

v’ Temperature rise measurement

v’ Refrigerant temperature & pressure measurement
v’ Communicating controls

v’ Cloud connectivity

LENNGXD
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Monitoring Operation



Available Technologies

= Self Monitoring by Homeowner
— Thermostat alerts or reports
— Smart phones alerts or reports via Wi-Fi thermostat
— Email alerts or reports via Wi-Fi thermostat
— Alerts or reports via Home Automation System

= Professional Monitoring by Dealer
— Include in homeowner alerts
— Web portal

LENNGXD
B



Systems Today



Lennox Example

A

_IComfort..

<

Intelligent comfort backed by professional service LENNOX )




Information for the Homeowner

A A
& Alerts 0 Warnings 2 Reminders

[ | Show Cleared Alerts

Time v Code/Description Status =

93/0160(/)%301: replace humidifier pad
" 03/10/2015 e BE

£2.06.00 replace filtar 2 1 >
~—~—120600 -

Intuitive User Interface Know When Their System Needs Service

LENNGX)D




Installation Report

Overview

System

Doator Information Customer information
Oreuter Narrw Crawfora Servites Inc Femt Natve John
(=10 Mip Hwww lennosdesier com/ Last Nave Whinery
Moo 24T V800 Esrant Jonn whinery@lennoxintl com
-~ Witp www crawlond. Frove 204.875.0862
v sorvices com
Courery us
D00 Megal Mow
Nwse Diltan. TX 762474402
gn—n Information natadlation Date
Horve Nearve Feacoful Cove Dute oRrosaate
5100 Puaceful Cv Tave 508 am
Hire Adeswnn Flowsr Maund Texan Onfdony eyt hie e A 4
78022 ndoor Tesmperature
Svywisens Mot system door Humasty
Thermostat Model Nurmbe IComfort S0
Thermostat Secnl Nurmber GDAE000es
Equipenent
Model Number Serial Numbaer Flrmware
Thurrmastsl ekt 530 GOYSEDOOVS. ERREL
Synlwen 1 IXVBHOOOKN0COT WL 1SE300 1800 a2 oz a3No
At Condtiones XE21-000-230-11 B 1AMD 1680 2a
Fumaece SLAUSUHOSOX VROC-08 Shai1suss ™
Zordrg Cordroliar (2orm | 1o 4) 1000180 Coanoona ot oovre

serial nummber

SoNwere verson

£ Jupmment heame

Twrmg Neaming O astr staus
HMursdity Ao acing Cabknraton

M D stion 5

LSmooth Setteis Metoewry

Cima NMest Cantic! Mode

Madianng Gums 1testng Seady SMete 7 Gam
Mahdatiry Ges Mestng Siugp Chenge M Gan

Modutatung Gas Measting Cycias Per Mo

g Mude
Comtorn Custing - & Stmge Runtene
. 9 Cooling & S P Gam

Maculatang Castng ey Changs M Gen
Moautetng Casting Cyides PMer Mo
Tomputature Comiol Maoae

System
name Bystem
MOoe! NumDer I KKK

WAL SE D00 V00

03 02 G
St Contiune
or

on

«Sn

I natasa

— —



LERNDX D

December 2016

Customer information
Frst Name John
Lawt Nowrme Whinery
Emadl Fohn. whinesy@l ennostntl oom
Prone 21447508452
November 2016 month
Mordivy Rustime Compartson
ey 106 hes
Hoatog
| S hrs
Cooting
[=—1 101 tws
Fan

<1hr
How Hard Okt The Systern Work
ot Dworreand

0%
Coot Durnand
o 6%
Fan Dernand
0%

Ay Mot

<1hr
Amcage Tomperansos
Ancage Wmp. Fiside 71 °F

Axrage Temp. Oussioe (near 7S022) 63 *F

Homeowner Monthly Performance Report

Performance Report

Systomn Information

Home Nama Poacelul Cove

Horme Adcess 5109 Pasceful Cv ,
Mlower Mound, Teses, US
795022

Thaemostat Moosl Numiter  iComfort 830
Thermontst Sersl Number  GD1SFO001S

December 2016
Morgtey Rusdire Comparison
amD> 380 hrs
Haotng
=] 94 hrs
Cookng
| 3 hrs
Foan
283 hrs
How Herd Od The SystemnWork 000
et Dt
- 5%
Coct Dernana
0%
Fan Demand
38%
Away Mode
ey 129 hrs
Amragn Termporathaes
Auncnge Temp naide 68 “F
Awirage Temp. Qursice (nasr TS022) 49 *F




Homeowner Web Portal — Daily Performance Report

iIComfort Field Trial

1N e
W IO e e

1182017

Indoor (avg.)
outdoor (avy.)

sat point (avg)

Quick Order W Care(0)

«um» no /0 ” Va2
N

s oo hwimbkiity s derrang heat sat pobv

) tamperature

G6.9% 1 onr ) 66

runtime
23:59 hrs “ R 21:54 hrs - 2:05 hrs

fan heating

LENNOXD




Homeowner Web Portal — Hourly Performance Report

Quick Ordar W Cart(0)

iComfort Field Trial

& Wdoor hamkiity Jhn charrand cool st point hoat sert okt
12:00 pm (i) temperature |

Indoor (avg,) GOGT 66" L 66
outdoor (avy.)

set point (avg.)

runtime

G0 mins

LENNOX)D




Dealer Web Portal Dashboard

80
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