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The	
  Requirements	
  

•  All	
  Raters	
  pass	
  2	
  tests	
  
– 25	
  ques1on	
  wriCen	
  test	
  (online)	
  
– Simula1on	
  test	
  (online)	
  

•  Non-­‐BPI	
  current	
  Rater	
  take	
  field	
  training	
  
– For	
  those	
  raters	
  not	
  currently	
  BPI	
  cer1fied,	
  
– At	
  least	
  2	
  hours	
  of	
  field	
  training	
  

•  Required	
  for	
  all	
  exis1ng	
  Raters	
  by	
  January	
  1st	
  
2015	
  



The	
  Jus1fica1on	
  



Our	
  Course	
  



Course	
  Outline	
  
•  Targe&ng	
  Health	
  and	
  Safety	
  
•  Ambient	
  Carbon	
  Monoxide	
  per	
  RESNET	
  standards	
  
•  Measurement	
  and	
  protocols	
  
•  Carbon	
  Monoxide	
  in	
  unvented	
  combus1on	
  appliances	
  (ovens	
  and	
  ranges)	
  
•  Combus1ble	
  gas	
  leakage	
  tes1ng	
  
•  Interac1on	
  of	
  combus1on	
  appliances	
  and	
  makeup	
  air	
  
•  Controlled	
  and	
  uncontrolled	
  makeup	
  air	
  
•  Ven1ng	
  configura1ons	
  and	
  interac1on	
  with	
  the	
  building	
  envelope	
  
•  Depressuriza1on,	
  flame	
  rollout,	
  and	
  backdraW	
  
•  Configuring	
  the	
  home	
  for	
  Worst	
  Case	
  Depressuriza1on	
  tes1ng	
  
•  Measuring	
  and	
  documen1ng	
  spillage	
  
•  Carbon	
  Monoxide	
  in	
  the	
  ven1ng	
  flue	
  

–  Varia1ons	
  in	
  ven1ng	
  configura1on	
  and	
  tes1ng	
  loca1ons	
  (ven1ng	
  &	
  fuel	
  types)	
  
•  Predic1ng	
  and	
  adjus1ng	
  for	
  combus1on	
  safety	
  problems	
  

–  Correc1ng	
  depressuriza1on	
  problems	
  per	
  RESNET	
  protocols	
  
–  Workscope	
  recommenda1ons	
  based	
  on	
  CO	
  and	
  spillage	
  tes1ng	
  results	
  

•  Introduc1on	
  to	
  the	
  RESCAZ	
  training	
  simulator	
  
•  Differences	
  between	
  the	
  BPI	
  and	
  RESNET	
  tes1ng	
  protocols	
  

**All	
  online	
  sessions	
  will	
  be	
  recorded	
  for	
  later	
  viewing	
  for	
  our	
  par1cipants	
  convenience**	
  
	
  



Do	
  you	
  live	
  or	
  work	
  in	
  NY?	
  



Day	
  1	
  

•  Simula1on	
  Check-­‐in,	
  Q&A	
  
•  Health	
  and	
  Safety	
  
•  Introduc1on	
  to	
  Chapter	
  8/Interim	
  Guidelines	
  
•  Gas	
  Leakage	
  Detec1on	
  
•  Carbon	
  Monoxide	
  

– Ambient	
  
– Oven	
  tes1ng	
  



Day	
  2	
  

•  Defining	
  the	
  CAZ	
  
•  Worst-­‐Case	
  Depressuriza1on	
  

– Setup	
  
– Tes1ng	
  

•  Combus1on	
  Appliance	
  Tes1ng	
  
•  Makeup/Combus1on	
  Air	
  
•  Relevant	
  Thresholds	
  and	
  Ac1on	
  Items	
  



Day	
  3	
  

•  Combus1on	
  Appliance	
  Tes1ng	
  
•  Makeup/Combus1on	
  Air	
  
•  Relevant	
  Thresholds	
  and	
  Ac1on	
  Items	
  
•  Work	
  Scope	
  



Order	
  of	
  opera1ons	
  



Outside	
  
the	
  house	
  

Health	
  and	
  Safety	
  
Equipment	
  

Zero	
  gauges	
  

CO	
  Monitor	
  Worn	
  

Check	
  Gas	
  Lines	
  

Inside	
  the	
  
House	
  

Ambient	
  CO	
  

Check	
  Gas	
  Lines	
  

Iden1fy	
  the	
  CAZ	
  or	
  
CAZs	
  

Ready	
  the	
  house	
  for	
  
Worst	
  Case	
  

Simulate	
  Exhaust	
  if	
  
necessary	
  

Inside	
  the	
  
CAZ	
  

Find/Determine	
  Worst	
  
Case	
  

Test	
  Appliances	
  
(smallest	
  first)	
  for	
  CO	
  

and	
  DraW	
  

Record	
  results	
  

If	
  Failures,	
  test	
  under	
  
natural	
  condi1ons	
  



Performance	
  Tes1ng	
  

•  Gas	
  leak	
  detector	
  
– Move	
  it	
  along	
  incoming	
  
gas	
  lines	
  to	
  test	
  for	
  minor	
  
leaks	
  
	
  

– Zero	
  it	
  outside	
  to	
  assess	
  
ambient	
  combus1ble	
  
gases	
  upon	
  entry	
  to	
  
home	
  



Carbon	
  Monoxide	
  

RESNET	
  Ac&on	
  Level	
  Standards	
  
 
•  Short	
  term	
  ambient	
  levels	
  35	
  PPM	
  
•  Measured	
  vent	
  levels	
  exceeding	
  100	
  PPM	
  
•  Measured	
  oven	
  vent	
  levels	
  exceeding	
  200	
  PPM	
  



Action Levels 

•  Ambient exceeds 35 ppm at any time 
during test. 

•  Ovens exceed 200 ppm in the vent after 
5 –10 minutes of operation  

•  Vented combustion appliances exceed 
100 ppm in the flue. 



Laundry 8’ x 7’6” 

Garage 
22’ x 22’ 

Family 
Room 
17’ x 15’ 

Kitchen 
13’ x 13’ 

Dining 
Room 
10’6” x 11’6” 

Den 
12’6” x 11’6” Foyer 

7’6” x 3’6” 

Dn Up 

Master 
Bed 
12’ x 15’6” 

Bed 2 
10’ x 11’ 

Bed 3 
10’ x 11’ 

Open To Below 

WIC 
8’6” x 11’6” 

Dn 

6’6” x  9’ 

8’ x  9’ 

42’ 
42’ 

26’ 
46’ 

Exercise:	
  Where	
  should	
  carbon	
  monoxide	
  
detectors	
  be	
  located	
  in	
  this	
  floor	
  plan?	
  



Laundry 8’ x 7’6” 

Garage 
22’ x 22’ 

Family 
Room 
17’ x 15’ 

Kitchen 
13’ x 13’ 

Dining 
Room 
10’6” x 11’6” 

Den 
12’6” x 11’6” Foyer 

7’6” x 3’6” 

Dn Up 

Master 
Bed 
12’ x 15’6” 

Bed 2 
10’ x 11’ 

Bed 3 
10’ x 11’ 

Open To Below 

WIC 
8’6” x 11’6” 

Dn 

6’6” x  9’ 

8’ x  9’ 

42’ 
42’ 

26’ 
46’ 

Carbon	
  Monoxide	
  Detector	
  Placement	
  



Combus1on	
  Appliance	
  Categories	
  
•  Category	
  1	
  –	
  Nega1ve	
  pressure	
  vent	
  with	
  flue	
  gas	
  well	
  

above	
  the	
  condensing	
  temperature	
  (very	
  common:	
  most	
  
atmospheric	
  furnaces,	
  boilers	
  and	
  water	
  heaters)	
  

•  Category	
  2	
  –	
  Nega1ve	
  pressure	
  vent	
  with	
  condensing	
  
flue	
  gas	
  (less	
  common)	
  

•  Category	
  3	
  –	
  Posi1ve	
  pressure	
  vent	
  with	
  flue	
  gas	
  well	
  
above	
  condensing	
  temperature	
  (somewhat	
  common)	
  

	
  
•  Category	
  4	
  –	
  Posi1ve	
  pressure	
  vent	
  with	
  condensing	
  flue	
  

gas	
  (becoming	
  more	
  popular)	
  



What	
  to	
  Inspect?	
  



Simula1on	
  Appliance	
  Reference	
  



Effect of 
Return 
Duct 
Leaks 



Depressuriza1on	
  and	
  BackdraWing	
  



Add	
  Nega1ves	
  and	
  Subtract	
  Posi1ves	
  

CAZ

Exhaust Supply Supply

Supply Supply

Return

Dryer

Some	
  pathways	
  will	
  be	
  obvious	
  to	
  close	
  off	
  from	
  -­‐-­‐	
  or	
  keep	
  connected	
  to	
  -­‐-­‐	
  the	
  CAZ.	
  
Best	
  prac1ce	
  is	
  to	
  check	
  all	
  doorways	
  for	
  their	
  contribu1on	
  to	
  depressuriza1on	
  



TESTING	
  COMBUSTION	
  APPLIANCES	
  

Tes1ng	
  for	
  DraW	
  and	
  Carbon	
  Monoxide	
  in	
  Worst-­‐Case	
  and/or	
  Natural	
  
Condi1ons	
  



Atmospheric	
  
Furnace	
  

•  Proper	
  probe	
  
placement	
  for	
  flue	
  
gas	
  sampling	
  (O2,	
  
CO,	
  temperature)	
  

•  inside	
  the	
  heat	
  
exchanger	
  (before	
  
gases	
  are	
  diluted)	
  



Fuel	
  Oil	
  Furnace	
  

Proper	
  probe	
  
placement	
  for	
  
SSE	
  	
  and	
  carbon	
  

monoxide	
  
tes1ng	
  



Makeup	
  Air	
  Op1ons	
  In	
  A	
  Confined	
  
Space:	
  From	
  A	
  Ven1lated	
  Ajc	
  

The space where the appliances 
are located must include 2 
permanent openings 
communicating with the attic, 
each with a free area of 1 inch² 
per 4000 Btu/h of the total Btu/h 
input.  One opening must be 
located within 12" of the ceiling, 
and one must be located within 
12" of the floor.   



Our	
  Course	
  


