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ATTACHMENT “A”

SCOPE OF SERVICES

AIR SEALING AND REPAIRS
PHDC will continue to diagnose and treat air leakage with the blower door in 2010-2011.

Contractors must have blower door equipment and staff trained to use it or will have a clearly mapped-out schedule for becoming so skilled and equipped by the end of August 2008. Failure to present qualification in this area will result in the rejection of work. All fieldwork shall be supervised by a PHDC certified air-sealing mechanic who is at the job as work is being performed.
Contractors are expected to do blower door guided air sealing work at every property after audit repair measures have been completed. Contractors will be required to list air seal measures performed.
Aside from incorporating new technology, the program's evolution over the past few years has transformed the level of carpentry skills needed to satisfactorily perform the work. Today's program provides many services formerly in the purview of home repair programs. Such services as new exterior doors, new partition walls to separate the basement from the under porch area, new bay window sheathing where missing, rebuilding door and window frames, repairing rotted sills and, where competency is demonstrated, demolition and the rebuilding of rear bay and shed walls. Contractors familiar with past programs low cost utility programs should give serious consideration to the skills required before proposing to provide the services.

GENERAL WASTE HEAT
WINDOWS

REPLACE PRIME GLASS 

Glass should only be replaced where its condition is contributing to air infiltration (i.e. a large crack or missing section.) Minor cracks may be caulked with a translucent silicone, if the crack will not run.

RESET ORIGINAL STOPS

Where the existing stops can be reset to tighten an existing primary window, no new stops need be installed.

NEW PARTING BEADS/STOPS

Tightening the primary window is the preferred window treatment and is performed in all cases where warranted.

REPLACE SASH 

Sashes can be replaced when their condition is:

1) beyond reasonable repair; and

2) Contributing to cold air infiltration.

Replacement is not warranted solely to make a window operable. New parting beads and stops are to be installed when replacing the sash at the price of sash.

Due to the precision necessary for replacing one sash in a double-hung window, this procedure is not recommended. Where one sash in a double-hung window is irreparable, a replacement window is recommended.

Sashes should be replaced with sashes when they are not double-hung, such as is common in basements and wooden casement windows.

INSTALL CBW

CBW's are warranted as a means of tightening an existing primary where weather seals (V Seals) will not be effective.
GLAZING COMPOUND

Remove original loose glazing compound. Make certain glass is secured into place with push points. Neatly fill glass/framing edges with glazing compound and use putty knife to leave smooth, well seated product. This item is to be billed only when new glass is not called for.

SASH REPAIR

When bottom rails have dropped but the wood on the rails and stiles is still solid enough to hold screws, sashes shall be repaired using 4" flat L clamps. Clamps are to be on both the inside and outside, if possible, and shall be counter-sunk when necessary.

SKYLIGHT PANEL

Skylights shall be routinely treated with storm window panels, as these windows are located at the highest pressure points of the houses and because primary skylight windows are often leaky. Where the existing skylight can be operated by a pulley and chain, the contractor shall install a skylight panel with screen, which is designed to open and close via a connection to the pre-existing pulley chain. If the primary skylight does not open the skylight storm need not have a screen. Standard triple track windows will not be permitted.

SEAL OFF UNTREATABLE WINDOWS

Because of cost or other considerations, it is sometimes best to seal off existing windows. Proper sealing is to be accomplished by nailing or screwing onto the outside of a frame a 1/2" piece of exterior grade plywood. This plywood shall receive one coat of exterior finish paint. Caulking or foam shall complete the job so there is no air leakage around the plywood piece. Clean surfaces so caulk or foam will adhere. Leave a neat job. Inside the plywood, rigid insulation board, minimum of 1" thick, shall be caulked into place.

STORM WINDOW

For budget reasons storm windows are only considered as a low cost option for air sealing a deteriorated primary or for old, leaky, metal-framed windows. Storm windows should not be installed where the primary window will not permit the removal of the storm panel through the interior opening (i.e., most modern aluminum and vinyl replacement windows) or where usable storm windows already exist. Note that interior storm panels should be used when sealing windows that are either not frequently used (such as basement windows) or where there exist good windows, which are otherwise difficult to air seal, such as jalousies and casements.

1 3/8" POLYPROPYLENE "V" WEATHER SEAL

Where the existing window are in reasonably sound condition but show signs of leaking between the meeting rails and around the still of the sash in the channels between the stops and parting bead, polypropylene weather seal is the preferred measure. If the upper sash is immovable, caulk between the sash and the stops to make an airtight permanent seal and weather-strip the bottom sash only. Where seals on two sides make the window overly tight, use only one V-seal. 





The weather seals are to be installed to the top rail of the top sash, and the bottom rail of the bottom sash on the sashes. They should also be placed between the meeting rails and in the sash channels. In other words, each sash should be completely sealed. V seals are to be attached with self adhesive tape and staples.

SINGLE PANE REPLACEMENT WITH SCREEN

The single pane replacement should be installed where the existing primary window is beyond repair. This window shall be vinyl or aluminum, shall be of a high quality, and warranted for 5 years, unless abused. Glass replacement shall be possible at any glass repair shop or by any home mechanic.

CAULK WINDOW FRAMES

The preferred method is to caulk between the window frame trim and the interior wall using a clear caulk (for aesthetic reasons only.) Seal all obvious air leakage through frame.

ROTTEN SILLS

Rotten sills should not be capped with aluminum. Instead the rotted section is to be chiseled out to permit snug fit of 2 x 4. The 2 x 4 is to be caulked at all edges and trimmed off in front with a 1 x 4. Where the sill is not severely damaged and 1 x board can be nailed over the sill with little or no chiseling, this method may be used. The goal is to provide a solid seat for window. The wood is to be primed with a high quality exterior primer.

PLANE SASH

Old sashes are often leaky simply because the meeting rails no longer meet and the two sashes cannot be locked together. Sometimes layers of paint and crud are the culprits; sometimes house settlement has moved the window frame out of square. In any case, often planning one or both sashes (top sash - top rail; bottom sash - bottom rail) is the trick needed to get the window airtight again.

SASH LOCKS
Excellent, quick treatment for reducing air leakage when locks are installed properly.  With double hung windows, it is important for the meeting rails to meet. Therefore lock spacers are, normally, a bad solution. Planning the sash may be necessary in order to allow sash locks their usefulness.






DOORS

INSTALL DOOR SWEEP

A door sweep is warranted wherever the threshold is sound and the bottom of the door is in close enough position to the threshold for the sweep to make a tight seal.

TWO PIECE THRESHOLD

A two-piece threshold is called for only where the conditions stated above for the door sweep are not met. A cement build up is warranted where the existing masonry threshold has depression.

WEATHER-STRIP DOORS

Old or ineffective existing weather stripping should be removed and replaced. The specified material for this treatment is 1- 1/2" x 7/6-replacement doorstop with vinyl or silicone bulb.

CAULK DOOR FRAMES
As in the case of the window frame, caulking should be done from the inside using a clear caulk.
SOLID CORE WOOD DOOR W/HARDWARE & FRAME
This measure is only warranted where the condition of the door makes other treatments ineffective. Such examples are doors with major splits in the wood, doors that have been cut too short or narrow, doors that are hung out of square and cannot be made to fit properly with replaning and/or rehanging, etc. Note that a mail slot must be cut and a new weather tight mail door installed where ever the door being replaced was so equipped and/or there is no provision for mail delivery. This door shall include two (2) keyed alike locks, one integral to the knob and the other an independent deadbolt. The preferred design allows for opening the door from inside the house without a key. This is a precaution against fires. The door shall also be entirely sealed with an exterior high-grade paint or weather sealed. Two coats are required. The door shall be hung on 3 heavy-duty hinges. Top and bottom rails shall be trimmed no more than 1/2" each, leaving a minimum of 3/4". The same applies to the lock-side stile. The hinge stile shall not be cut. A U-bottom or 2-piece threshold shall be installed whenever the gap between the door and threshold is greater than 3/8". Weather-stripping and door sweeps shall be included, as needed, to make the door airtight. All cuts in the door with peep hole or light shall be straight, that is, of professional workmanship with peep hole or light.

DOMESTIC WATER AND DISTRIBUTION LOSSES

WATER PIPE WRAP

The hot and cold pipes coming off the domestic water tank are to be insulated with either 1" rigid fiberglass or 1/2" closed cell polyethylene foam for a minimum of three feet from the top of the tank. The only domestic water pipe wrap called for is for freeze protection, either in an unheated crawl space, garage, in front of the basement under porch partition, or other locations outside the thermal envelope This is a "must do" item.

WRAP HOT WATER HEATER

Hot water heaters are to be carefully wrapped, leaving ample space for combustion air intake, and openings for the draw off valve and pressure relieve valve. Top plate insulation is not required. The wrap should be a heat resistant face fiberglass blanket rated at a minimum of R-11. This is a "must do" item, except where PHDC has called for a flue damper on the tank. The wrap shall be held in place by at least 3 permanent bands such as tie-wraps. These bands will be snug enough to stay in place but not so tight as to significantly squeeze the blanket.

SEAL DUCT JOINTS

Duct joint sealing should be accomplished with either a butyl-backed foil tape (the butyl has a gray, putty appearance) or with duct sealing mastic, which is brushed on. Large gaps should be addressed using a fiberglass mesh tape as a base for the duct mastic. This same treatment shall apply to cold air returns. The tape should be wrapped around the duct with the ends overlapping as to adhere the tape to itself.

RADIATOR REFLECTORS

Using a foil faced cellulite core board; radiators on exterior walls only, are to receive an appropriately sized reflector panel. The panel should be tacked into place on the wall.

LOW FLOW SHOWERHEADS

Use only non-aerating heads and always leave the original showerhead in the home should the occupants desire more water.

SEAL COLD AIR RETURNS

In general, these shall be sealed the same as duct joints. Particular attention should be paid to the ends of panning work, however, which often are not fully sealed. Contractor shall use additional sheet metal, if necessary. If the heater employs an open slot for the air filter, a cap must be manufactured to cover this

hole.

DISTRIBUTION SYSTEM INSULATION
DUCT WRAP

Warm air ducts in unheated spaces are to be wrapped using a minimum of 1" foil faced, nylon ribbed fiberglass duct wrap. All joints are to be sealed with a foil tape (not a cloth tape). An important part of the duct-wrapping job is sealing all duct section joints, especially at trunk take-offs and register and wall stack adapters. The furnace plenum must be taped at all take-off connections and at the connection with the top of the furnace. Failure to use the material specified or to attend to the joints will result in a rejection of the entire job. Likewise, duct wrap is intended to treat the entire ductwork in the unheated area; partial treatments are not acceptable and will not be paid for.

HEATING PIPE WRAP

Hot water and steam pipes in unheated spaces are to be wrapped with a minimum of 1" closed-cell polyethylene foam. All fittings (ells, tees, and valves) are to be wrapped and taped with foil tape.  All sections of insulation must be sealed and taped at each joint.
The priority assigned to this treatment depends on the mass of the plumbing, the temperature of the water, and the character of the space within which the plumbing runs. For instance, a steam system with long runs of 3" cast iron pipe through unheated spaces is an excellent candidate for this treatment, whereas a hot water system with seasonally adjusted water temperature and 1 1/4" copper pipes located in a finished basement is a poor choice. A rule of thumb would be to treat only the largest cast iron pipes in the coolest locations with a special emphasis on steam systems.

AIR LEAKAGE TREATMENTS
DRYWALL

Exterior walls and ceilings must be repaired where possible. Resurfacing shall be done with 1/2" drywall whenever it is visible, i.e., not behind a drop ceiling.

Drywall work must be finished to paint ready condition. This shall include taping at all joints and a smooth spackle finish. Fiberglass mesh tape is highly recommended. Preparing surfaces so that edges meet and are in the same plane is also important in order to make a professional job possible.

BASEMENT DOORWAY RETROFIT

Vertical interior doorways, which lead to the exterior doors, are to be framed out to permit the installation of a hollow core flush door. Generally, the opening will be small enough so that the door can be cut to fit the entire opening. Where this is not the case, close off with foil faced rigid insulation. Seal around framing with caulk or foam sealant. This is a "must do" item. See "BUP" as a similar construction item.
Basement

LEAKAGE SITE:
Rear crawlspace
IMPORTANCE:
* * * * *

TREATMENT:
(1) If openings are small, foam them. (2) Larger openings should be stuffed and finished off with foam.  If pipes or ducts go through the opening, fit pieces of plastic encased fiberglass stuffing around them.  (3) Very large openings can be treated with foil-faced rigid fiberglass; if necessary, build a stud frame in the opening.

COMMENTS:
If possible, all ducts, domestic water and heating pipes should be insulated, but even if pipes are inaccessible, crawlspaces should be isolated from the basement, because that will slow the flow of cold outside air across the pipes.


Many crawlspaces are not really as inaccessible as they appear:  It’s possible to crawl in fairly low spaces and occasionally to access crawlspaces which are covered with plywood or other sheetgoods by tearing up part of the kitchen or shed floor.
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Basement

LEAKAGE SITE:
Plumbing stack

IMPORTANCE:
* * * *

TREATMENT:
Expanding foam or plastic encased stuffing & foam

COMMENTS:
Preferred treatment is from attic or roof but if it leaks in the basement treat it.
LEAKAGE SITE:
Duct Chase
IMPORTANCE:
* * * *

TREATMENT:
Stuff with plastic encased fiberglass, finish off treatment with expanding foam
COMMENTS:
Preferred treatment is from attic or roof space, but if it leaks in the basement, treat it.

LEAKAGE SITE:
Void under front steps


IMPORTANCE: 
* * * *

TREATMENT:
Stuff with plastic encased fiberglass or foam, if openings are small; build frame and cover with rigid fiberglass, if opening is over one foot square.

COMMENTS:
This void seems to occur mainly where there is or has been oil heat.

Basement

LEAKAGE SITE:
Basement extension under exterior porch (BUP)

IMPORTANCE: 
* * * *


even when air leakage is modest, basement temperatures are lowered by the ceiling exposure.
TREATMENT:
Construct on airtight partition with a hollow core door directly under the I-beam  or archway leading into the BUP space.

SPECIFICATIONS:
Partition to be constructed from 2x3 or 2x4 lumber and sheathed with foil faced rigid fiberglass on the house side.  Fastening to be accomplished with capped roofing nails and a bead of caulk or panel adhesive sandwiched between the fiberglass and the frame.  All joints between fiberglass panels will be taped with foil tape – not duct tape.
The hollow-core door will be hung flush with the frame. Weather stripped, and held shut with barrel bolts mounted approximately nine inches from the tope and bottom of the door.

Any water pipes in the isolated space will be insulated with split foam or Twist-Tight pipe insulation wrapped tight and secured.  Water meters will be insulated by covering with a piece of $-19 fiberglass insulation sufficiently large to protect them from air currents.

COMMENTS:
Old wood partitions should be demolished. 


Treat remaining leakage in wall around the new partition.

Check for pipe penetrations into the basement
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Basement

LEAKAGE SITE:

Chimney Chase
IMPORTANCE: 

* * * *
TREATMENT:
(1). Unfaced fiberglass stuffed very tightly; (2)  If opening to chase is clear of obstructions, it can be covered with metal flashing or rigid fiberglass and sealed with high  temperature silicone (RTV) caulk.

SPECIFICATIONS:
No fiberglass backing, plastic, foam or other combustible materials.

COMMENTS:
Preferred treatment is from the attic or roof space, but if leakage is felt in the basement, it should be treated.
LEAKAGE S1TE:
End joists—front & rear----a.k.a. sill plate or band joist
IMPORTANCE:

* * * *
TREATMENT:

If leakage is mainly in corners, it is probably direct to

the outside. If it occurs across the width of the house-either in spots or continuously-it is probably coming down a furred out wall from the roof space.

COMMENTS:
It is also likely that some air is getting into the wall through leaky mortar joints. So it’s quite possible that air will emerge from front and rear wall baseboards, even if the problem is treated from the attic or roof space.
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Basement

LEAKAGE SITE:

Open joist bays between garage & basement

IMPORTANCE:

* * * *
TREATMENT:

Expanding foam or plastic encased stuffing & foam.
COMMENTS:
Preferred treatment is from attic or roof space, but if it leaks in the basement treat it.
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Living Space
LEAKAGE SITE:

Windows

IMPORTANCE:

* * * *
TREAMENT:
Expanding foam or caulk around frame. A deteriorated window may be covered with a storm window covered with "1/2" exterior grade plywood.
COMMENTS:

Make sure windows can be closed.

If the frame of the window is or was near the outside surface of the wall, any plywood cover must be installed flush with the wall so water cannot run down behind it and enter the basement.

LEAKAGE SITE:
Joist pockets along portions of sidewall exposed to Outside.

IMPORTANCE:

* * * *
TREATMENT:

Expanding foam.

COMMENTS:
There may be leakage through party wall joist pockets connected to adjoining basements, but don't treat it unless the adjacent structure is long term vacant.
LEAKAGE SITE:

Service penetrations
IMPORTANCE:

* * * *
TREAMENT:

Expanding foam

COMMENTS:

Treat only penetrations into the thermal envelope.
Living Space
LEAKAGE SITE:

Plumbing access panel
IMPORTANCE:

* * * * 

TREATMENT:
(1) P-gasket and drywall screws, if panel overlaps of opening 3/8th” or more all the way around  (2) If sufficient overlap, caulk shut.

If access panel is missing, replace with ¼ “ plywood

Comments:
Since access panel leakage is indirect, it is likely there are other leakage sites into the wall cavity in which the access panel is located.
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Living Space
LEAKAGE SITE:

Hole above drop ceiling
IMPORTANCE:

* * * * 

TREAMENT:

Radiator reflector screwed and caulked
COMMENTS:
Radiator reflector can be bent to fit through the  framework of a drop ceiling. Also two pieces can be butted together and sealed with foil tape
LEAKAGE SITE:

Window Air Conditioner

IMPORTANCE:

* * * * 

TREAMENT:
Tape entire perimeter of both the unit casing and side expanders to lower sash, jambs, and sill, using 3-inch foil tape.

The gap between the sashes should be sealed with round polyethylene or butyl foam rubber pipe insulation. If the top is mullioned, the pipe insulation should be notched to fit the mullions.
COMMENTS:
Air conditioners should be air sealed only when they are left in place over the winter. Occupants should be encouraged to remove window units at the end of the summer.
Living Space
LEAKAGE SITE:

Skylight

IMPORTANCE:

* * * * 

TREATMENT:
 (1) Caulk if leakage is slight. (2) Install interior storm window over ceiling opening.
SPECIFICATIONS:
Window must seal tightly, be easily operable and be glazed with acrylic lites. Repair/carpentry item.  Be sure skylight has no water leaks. 

COMMENTS:

Repair/carpentry item.  Be sure skylight has no water leaks
LEAKAGE SITE:

Exterior door
IMPORTANCE:

* * * * 

TREATMENT:
(1) Weather strip and install sweep. (2) If a sweep will not work and leakage is severe, install a two-piece threshold.
SPECIFICATIONS:
Weather strip: 1-1/2 x 7/16" replacement door stop with vinyl or silicone tongue. Door and lock must be operable by all household members except small children.
Door Sweep: Triple fin.

COMMENTS: 
Weather strip may be installed over existing stops, provided it does not interfere with gripping the doorknob. A bead of caulk should be laid either under or along one edge of the weather strip moulding
Living Space
LEAKAGE SITE:

Fireplace
IMPORTANCE:

 * * * *
TREATMENT:
Block flue with 1" foil-faced rigid fiberglass cut to friction fit and caulked.

LEAKAGE SITE: 

Loose double hung window sashes
IMPORTANCE: 

* * * *
TREATMENT:
(1) Weather strip with 1-3/8" polypropylene (Poly-Flex or approved equal. (2) Reset window stops. (3) With occupant approval, upper sash may be semi-permanently caulked shut. (4) Leakage at meet rail only may be treated with a meet rail seal.

SPECIFICATIONS:
Polypropylene weather strip must be stapled four inches apart. The piece between the bottom of the lower sash and the sill must be attached to the sash, not the sill.
When weather-stripping the meet rail, Maxi-V should be stapled to the upper sash with point of the V pointing up. Otherwise a meet rail seal should be used and stapled to the top of the lower sash.
The lower sash must be operable by the person in the household who normally operates it.

COMMENT:
It may be cheaper to move the stops than to weather strip the window.

Use weather strip only where it is needed to stop leakage not necessarily all around the window.
Living Space
LEAKAGE SITE: 

Corners of closets on exterior walls
IMPORTANCE:

* * * *
TREATMENT:

Foam if crack is wide, caulk if narrow.

COMMENTS:
A useable fireplace is always a net energy loser, whether it is used or not.
Miscellaneous
LEAKAGE SITE: 

Garage

IMPORTANCE:

* * * *
TREATMENT:
Seal penetrations from garage into basement and living areas with expanding foam or caulk as appropriate. If possible, insulate garage ceiling. If garage ceiling is missing, it may be insulated using rigid insulation fitted tightly and caulked.
SPECIFICATIONS:
Blow garage ceiling tight with approved cellulose.
Rigid insulation must have an R-value of at least 5.0

Block open joist bays between garage and basement (See joist bay page under Basements).

Sheetrock patches on garage ceilings do not have to be let in flush or taped-just caulked.

COMMENTS:
If garage ceiling is missing or extensively damaged, the decision whether or not to replace it depends on: (1) mechanical feasibility. (2) Amount of discomfort and otherwise untreatable leakage from the garage and (3) the budget
If the garage is heated and actually stays warm on colds days, it should be defined within the thermal envelope.  All accessible, active domestic water and heating pipes or ducts running through the garage must be insulated
INSULATION
PHDC has significantly altered the methods of installing insulation from methods of the past. In the past, the practice has been to blow loose fill insulation to R-30 evenly over the entire roof area, install a removable but air tight hatch and one 16" passive roof vent per 480 sq. Ft. of roof area. The problem with this approach has been two fold:

1. It completely ignore all air by-passes, such as open duct chases, balloon framed partition walls (open through to cavity), stud bays above low closets ceilings, and all plumbing and electrical penetrations. If all air pathways are left open in this manner, the installation of roof vents could actually induce greater air change and increase fuel use after an insulation job has been completed.

2. Most flat roofs are not easily accessible where the pitch is the lowest (at the rear and side rear walls) hence, most insulation jobs result in only 80%-90% of the surface area being covered. The loss in overall R-value due to large voids can be significant and the cost effectiveness of work will proportionally decline, possibly to the point of making roof insulation low priority measure.

As a result, the work specification attached to this Request for Proposals will define several requirements for reducing the likelihood of those deficiencies. Contractors will be called upon to do considerable crawling in difficult spaces, in order to perform air sealing before insulation work is done. Contractors will be allowed to use only cellulose insulation.  Contractors will be required to access the roof cavity only from the roof, as hatches are now being eliminated from the program in all but exceptional cases.

New contractors will be required to pass written and field competency exams in order to become certified to work in PHDC's Weatherization Program. Written materials for certification are included but may be supplemented by additional information. Field testing will consist of five (5) carefully examined job-assignments, four (4) of which the contractor must pass on initial inspection. PHDC will make use of an independent technical consult to administer the training and certification. Contractors can expect to pay a test administration fee to the PHDC-appointed technical trainers.
INSULATION INSTALLATION

Although attic insulation may seem to be a very straight forward energy savings measure, research has found that the "standard" approach often provides much lower energy savings than expected, typically only half the potential. Air leakage from the house into the roof space and out through the vents is the primary reason for this disappointing performance. The air leaks up through passageways formed by many construction features common to brick row houses: furring strip spaces on exterior walls, chases for ducts, chimneys and plumbing stacks. These leakage paths allow warm house air to go through or around the insulation.

In a recent study, houses which were insulated in the standard way (without bypass sealing) averaged a nine percent savings in heating usage. When the new approach was used (bypasses were sealed and the rear sections dense packed) the savings averaged 17%. The extra savings from the new approach were certainly worth the extra cost (about 20% more for the added time and materials). This study also found that the new approach achieved about the same savings whether or not the attic already had some insulation, while the standard approach produced very little savings in previously insulated areas.

Set-Up The general approach for effectively insulating and sealing bypasses involves four steps: Inspect the roof for potential leaks - problems should be fixed before insulating otherwise the insulation may get wet and lose effectiveness and you may be blamed. Walk through the house noting location of bypasses such as duct chases and closets, and again looking for roof leaks or weak ceilings. Bring the insulation hose and all needed tools and materials onto the roof. Cut an access hole in the roof about 8-12 feet back from the front wall. This hole should be large enough for a person to fit through and small enough to be covered by a vent.
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PRECAUTIONS AGAINST FIRES
Electrical wiring in old homes is often found to be in deteriorated condition. More commonly, residents have performed re-wiring work that is substandard. Sometimes these conditions combined with new insulation can be enough to cause fires. For this reason insulation contractors are required to perform inspections of electrical connection both in the roof cavity and below the ceiling level prior to blowing insulation. Particular care should be taken in areas where tight packing is intended. No tight packing will be allowed in areas where electrical wiring conditions cannot be observed. If it clear that no electrical wires run through a given area, tight-packing is permissible.

The following conditions should be sought out for correction by the insulator: open splices (outside of junction boxes); frayed or damaged wires; wires where insulation has fallen off; fixtures which are dangling by the electrical wires rather than properly supported by hardware; any wires that are stapled or strapped to wood framing (though this is permissible with tow protective covers, such as recently manufactured Romex or BX); circuits with improper fusing (general house circuitry in older homes should have 15 Amp fuses or Circuit Breakers, anything greater than 20 AMPS must be changed); or any other observed hazard.

Wiring hazards should be reported to PHDC. PHDC will assign a licensed electrician to resolve all hazards and will then notify the insulation contractor when to proceed with work.

Contractors are required to take voltage drop tests at all incandescent ceiling fixtures below locations where insulation is to be added. (See page 7 of attachment A). If voltage drop exceeds 10% the contractor must notify PHDC immediately for corrective action.  In all cases, voltage drop tests shall be taken prior to insulation, after insulation and then again by a PHDC inspector at the final inspection. If, for some reason, no pre-test has been taken by a PHDC auditor, the contractor must test the voltage drop prior to work and then after work is completed. If insulation work raises the voltage drop at any fixture above the 10% limit, the contractor must warn the client against using the particular fixture or fixtures and then notify PHDC so a qualified electrician can be dispatched immediately.

SEAL BY PASSES

Enter the roof cavity, bring air sealing materials and tools and the insulation hose, and making sure to distribute weight on the ceiling joists - not on the plaster. Crawl as far to the rear as possible and dense pack the rear wall perimeter and the tops of rear chases with cellulose. The entire unreachable rear section should be filled to the roof deck with insulation. Next crawl to and seal all accessible bypasses (see next section) working from the rear toward front. At the same time, another crawler can go to the front and directly seal bypasses there.
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Crawl in rear as tar as possible and seal accessible bypasses. Dense-pack rear wall perimeter and unreachable

Most accessible leaks can be sealed with one of the following methods (listed in decreasing size of the leak):

CAPPING - with rigid board, stapled securely in place and sealed with caulk or foam.

STUFFING - tightly with fiberglass wrapped in plastic bags, touched up with caulk or foam as needed.

FOAMING - WITH ONE PART FOAM SEALANT

CAULKING - The "rigid board" used to cap bypasses in many of the treatments refers to any rigid sheet material which Is strong and durable enough to get the job done. The recommended rigid boards are thin foil-faced Insulation board (also known as radiator reflector panels) and waxed sturdy corrugated cardboard (known as insulation chutes). Both of these materials are strong enough to span most openings and hold insulation, they are thin enough to be easily cut and folded to fit well, and they can be secured quickly with staples and caulk to provide a tight seal.
INSULATE - After directly air sealing an area, the blow insulation normally.  Be sure to allow for - settling - read the bags - and check your work with a bag count.

[image: image23.bmp]
[image: image24.bmp]
MANEUVERING THE INSULATION HOSE

To get full coverage at the right density, you have to get the hose all the way to the rear wall of the attic. The hose can be maneuvered over obstacles by twisting it back and forth while pushing it forward. If the hose is hanging up on something, try blowing while you maneuver it to stiffen it. If the cavity gets blocked up, blast through the-blockage by running full air only. If the space is too small for the hose to maneuver well, use reducers and extension tubes.
GENERAL STRATEGY

Begin blowing in a joist bay next to a sidewall. Bring the hose forward as you dense-pack, but move over to the next joists bay before enough insulation spills into it to prevent you from getting the hose back to the wall. You should dense-pack all the way to at least three feet in front of the nearest inaccessible bypass.

You can tell that the insulation is becoming dense packed by the sound of the insulation moving through the hose. Experience will guide you in determining when to move the hose before it clogs.  Hose clogs are fairly common when first using this approach.

INSULATION  MATERIAL

Cellulose is the required insulating material because it provides a better air barrier that fiber glass, it can be blown to high densities, it is a recycled material, and it is inexpensive. With permission, rock wool may be installed. Rockwool also provides a good resistance to air flow and can be dense packed, but tends to be more of an irritant to installers.
VENT ROOF
Seal over the access hole with a passive roof vent. One 16" vent is required for every 480 square feet of roof surface. Old turbine vents should be removed and either replaced with passive vents or roofed over with a proper roof patch.
DENSE-PACKING

Because the rear portion of most flat roof row house attics is too small to crawl to, there is no way to directly seal rear bypasses at reasonable cost. While blown insulation can slow air leakage somewhat, it is usually not effective enough without using special techniques. Blown fiberglass can only cut the air leakage rate by about one third, but cellulose and rock wool are more effective especially because they can be blown at high densities.

Recently, techniques for blowing cellulose at higher density have been shown to almost completely stop air leakage. This approach called "dense-packing," has been used primarily for providing air-sealing while insulating walls and key framing junctures in wood framed houses. Dense-packing has also been successfully adapted for use in the rear portions of flat roof attics, filling the space all the way up to the roof deck at high density.  The higher density blowing both stops the air leakage and reduces the chance of settling which can create an escape route for air leakage.

Good dense-packing is so tight - usually 3.5 to 4 pounds per cubic foot or about twice the normal density - that it is almost impossible to push your hand through it. Because of this high density dense-packing should not be done if the ceiling is not sound.

INSULATION BLOWING EQUIPMENT

Some blowing equipment is not powerful enough to dense-pack. Only a positive displacement type blower is likely to provide enough power. If you have a pressure gauge which can read in the proper range, you should have a blower which is capable of developing a pressure of at least 80 inches of water column.

EQUIPMENT SETTINGS

In order to properly dense-pack, the insulation blower should be run with the air shutter wide open (or nearly so) and the product feed gate partly closed. The idea is to blow at high velocity and not clog the hose.
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[image: image25.bmp]Inspect for root leaks and weak ceilings. Note bypass locations from below (duct chases. closets, ceiling height changes. etc.) . Cut an access hole big enough for a person but small enough for a roof vent.

Crawl to rear as far as possible and seal accessible bypasses. Dense-pack rear wall perimeter and unreachable bypasses up to roof deck. Other crawler can directly seal bypasses in front section such as furring space shown.
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Rear crawler continues to dense-pack while the front crawler directly seals more bypasses. Here, the chimney chase has been sealed and the adjacent duct chase is being capped and sealed.
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After dense packing is done. both crawlers continue to seal bypasses. Here, front crawler is capping drop-ceiling closet while rear crawler is foaming plumbing stack bypass.

[image: image9.png]
After all bypasses have been sealed. insulation blowing can be completed by one carrier. Be sure to allow for settling – read the bags and check your work with a bag count.

QUALITY CONTROL DESIGN

PHDC will take attic depressurization tests in 10% of its weatherization properties where insulation has been installed. It is expected that insulation by-pass sealing is sufficient to keep the attic depressurization to a maximum of 1/10 the depressurization caused by a blower door set up in the house. Any house failing a depressurization test will also be examined with an infra-red camera. A failure of both these tests will result in a punch list, where the contractor will be required to return to the site with a PHDC inspector. On a return visit, the contractor can expect to have to cut a hatch in a top floor closet and do any necessary crawling to resolve air sealing and insulation void problems. The cost of this access will not be reimbursed by PHDC. PHDC's I.R. camera will be used on a random sample of insulation jobs; in addition to those cases identified by depressurization leakage and the same call back procedures will apply.

SAFETY

Insulation workers should wear tight fitting, high quality respirators whenever working in the roof cavity, especially when the insulation blower is on.

If loose-fill asbestos insulation is identified in any roof cavity, no additional insulation work is to be done at the property. DO NOT DISTURB the asbestos in any way.
Attic Air Sealing Techniques - Attic
LEAKAGE SITE:

Chimney Chase
IMPORTANCE:

* * * *
SPECIFICATIONS:
No flammable material or foam within two inches of a potentially active chimney.

If gap is large, a combination of radiator reflector or waxed corrugated box board and flashing should be used.

COMMENTS:
Even when the top is sealed there may be flow out the chase in the basement or elsewhere. Such flow may be due to improper sealing at the top, but it may also have other sources, such as the party or exterior wall.
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Attic
LEAKAGE SITE:
Attic hatch
IMPORTANCE:
* * * * *
TREATMENT:
Existing Hatch:

Caulk, if that will make an effective air seal; otherwise create a new hatch as per below.

New Hatch:


Square opening and cover with 1/4” plywood fastened with drywall screws and caulk.  Insulate tope of hatch withR19 batt.

Comment:
Sealing, repair or replacement of hatch covers over existing openings to the attic is an air sealing measure.

LEAKAGE SITE:
Duct chase
IMPORTANCE:
* * * * *
TREATMENT: 
(1) Cut or bend waxed corrugated box board or radiator reflector to cover or fit down inside the chase.  Fasten with staples and seal with caulk or foam.  (2) If chases in rear are in-accessible because of low clearance, then rear portion of roof space will be blown full tight with approved cellulose to a point three feet forward of the chase.

COMMENTS:
Duct chases may emerge into wells of lowered-ceiling closets.
Attic
LEAKAGE SITE:
Plumbing Stack
IMPORTANCE:
* * * *
TREATMENT:
Expanding loam or stuffing and foam.

LEAKAGE SITE:

Furred out exterior walls 

IMPORTANCE:

* * * *
probable entry point for most of sill plate leakage in basement, as well as baseboard and electrical outlet leakage on exterior walls.
TREATMENT: 

Accessible Walls in Attic:

(1)  If possible, blow cellulose tight down furring spaces; 

(2)  Seal furring spaces tight with expanding foam.

Inaccessible Walls:
Crawl as close as possible and blow entire roof space tight with cellulose to a point at least three feet from the inaccessible wall.

SPECIFICATIONS:
Approved cellulose only - no fiberglass.
COMMENTS:
When the rear attic space is blown full, the hose nozzle must be pushed all the way to the wall or it will not be properly air sealed.

If the front wall is furred out and the back wall is in - accessible, it will be inaccessible; it will be assumed that exterior walls are furred.
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Attic
LEAKAGE SITE:
Kneewall-under mansard roof or in finished attic

IMPORTANCE:

* * * *
-direct path from floor/wall system through eaves soffit or cornice.

TREATMENT:
Open the kneewall and block openings to floor bays with (1) rigid insulation cut to size and caulked or (2) fiberglass encased in plastic and stuffed.
SPECIFICATIONS:
Kneewall access to be covered with 1/4" plywood sealed hatch with an R-19 fiberglass batt permanently attached to outside surface.
See also specs for mansard insulation. 
COMMENTS:

To be done by insulation contractors
[image: image26.bmp]
Attic
LEAKAGE SITE:
Stairwell open to attic
IMPORTANCE:
* * * *
TREATMENT: 
Stuff tops of stud bays in stairwell with unfaced fiberglass encased in plastic, then blow stairwell full with approved cellulose insulation.

COMMENTS:
Usually stairwells open to attic are above center stairs
running at right angles to party walls, but not always.
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Attic
LEAKAGE SITE: 
Open top of balloon frame stud wall or closet wall

IMPORTANCE:

* * * *
TREATMENT:
(1) Stuff stud bays with fiberglass encased in plastic: (2: If lathe does not interfere, cap stud bays with waxed corrugated box board or radiator reflector, staple and seal with caulk or foam.

LEAKAGE SITE:

 Top plate of interior stud wall
IMPORTANCE: 

* * * *
TREATMENT: 
Caulk if gap is less the 3/8", otherwise use expanding foam.
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Attic
LEAKAGE SITE:
Wire Penetrations
IMPORTANCE:
* * * *

TREATMENT:
Caulk-use high temperature silicone (RTV) if penetration goes directly into a ceiling light fixture.

COMMENTS:
Penetrations to light fixtures are usually more important than penetrations through top plates of interior stud walls. 

FURNACE RETROFIT SCOPE OF SERVICE

The furnace retrofits which are installed in the program year are:

OIL:


1.  Oil burner retrofits – replacing conventional burners with high static pressure flame retention burners where warranted by a pre-retrofit efficiency test.

2. Oil burner tune-ups – where the existing burner is already of a flame retention design and where the pre-retrofit efficiency test warrants, a clean – out/tune-up maintenance routine will be called for.

3. Integral air shutter dampers will be specified in wherever the burner design permits for #2.

GAS:


      1. 
Tight closing (96%) of flue area, or better) automatic vent dampers installed 
in conjunction with a replacement redundant gas valve.  Treatment will be called for, on all atmospheric burning hot water or steam systems with large thermal mass and/or where house air is used for combustion.

      2.
Power gas burner – This treatment will be allowed only where furnace designs permits and treatment #1 cannot be performed (i.e. conversion units).

      3.
Power Venter – This treatment will mechanically exhaust furnace and water heater flue gases through an exterior wall or up the chimney where poor chimney conditions exist and conventional vent damper retrofits cannot be performed.

Other Standard Efficiency Work:
    1.
Standard Clean out – This procedure will be routine and included with all retrofits, but where other retrofits cannot be performed at a reasonable cost, this measure will be done any way.  A clean out shall include brushing and vacuuming of all heat exchange surface, complete cleaning of chimney base, change of all filters, efficiency adjustments and safety checks to all controls.
2.
Warm air tune-up – Where plenum temperatures are tested in excess of 180   Contractors will be called on to adjust limit controls to optimize blower performance; adjust fan speed to lower plenum temperature; clean and lubricate fan and fan motor; replace worn belt, and replace air filter.

Report all poor draft conditions (less than - .015 inches ‘of water) to PHDC immediately.
3.
Supply ducts will be sealed and insulated in unheated areas.  Cold air returns will be sealed wherever they are located, and will be installed when not present.

4.
In addition to these retrofits, clock thermostat can be installed where it is determined that the resident will be inclined to make use of it.

5.
For all atmospheric gas system tune-ups, clean-outs or retrofits, the heater shall b de-rated to 90% of the designed input per the AGA plate on the boiler (if no plate exists, do not derate).

NOTE:
See following pages for further detail regarding decision-making process in calling for furnace retrofit work, and for additional heater specifications.

SECTION 15.2 SPACE HEATING
15.2A   General:

   1.  Work Included –

a.
The complete new heating system, including boiler or furnace, distribution system, fuel system, temperature control system, and all required accessories.

b.
Installation of the boiler/furnace on 4-in. thick solid block base.

c.
All cutting in existing work required and cost of patching same.

d.
Cleaning, testing, balancing, adjusting, and performance tests for all equipment and materials furnished or installed under this section.

e.
New electrical wiring on dedicated circuit, including switch at top of basement stairs for oil burner and switch near heater for gas system.

f.
Low voltage control wiring and electrical equipment necessary for the proper operation of the systems.

g.
Final gas and water connections to equipment installed under this section.

    2.  Requirements -

     Same as Article 15. 1 A 2.a through d
    3.  Design Data -
a.
Heating system shall be designed to maintain interior temperature of 702 F when exterior temperature is 102 F. The furnace or boiler shall be the lowest capacity unit in its model line whose heating capacity (output) rating is at least equal to the calculated design heat load. EXCEPTION: - non-direct-vent gas furnaces: in 15.2 B 2 b, six ranges of rated output are defined; three or more approved furnaces are listed in each range. When a furnace is of this type is used, It shall be (a) a model listed in the output-range category whose minimum is at least equal to the calculated design heat load, or (b) a model which is listed in the next-smaller cate​gory and whose output rating is at least equal to the design heat load. If two or more models from the chose manufacturer meet this standard, the smaller shall be used. Design heat load shall be calculated and documented by contractor, using ASHRAE or other methods expressly approved by PHDC/RDA. Documentation of heating system design shall be submitted to PHDC/RDA and approval obtained before beginning installation.
b.
Installation .shall be in accordance with the City of Philadelphia fire code, NFPA 31.54 and 90B, National Fuel Gas Code-and National Electrical Code.
4.
Venting of Equipment –

a.
Condensing appliances:  Condensing appliances shall be vented through plastic pipe in accordance with the National Fuel Gas Code and the manufacturer’s instructions.

b.
Non-condensing appliances vented horizontally: Water heaters (with the exceptions noted in 15.1B9) shall be vented horizontally, and furnaces/boilers may be vented horizontally, through a side or rear wall in accordance with the National Fuel Code and the manufacturer’s instructions.  Horizontal venting is mandatory when the equipment can be located in a basement and a code-compliant vent terminal location is available.


 c.
Non-condensing appliances vented vertically: In special situations OHCD/PHDC/RDA may permit the use of an approved power-vented or passive direct-vented water heater and approved furnace vented vertically. Neither may be common-vented with any other appliance; each must have a dedicated code-approved vent.

 d.
Appliances located in an equipment room in the living space:
1)
Approved direct-vent appliances may be located in the living space.
2)
Approved power- vented, non-direct-vent appliances (each with its own dedicated vent) may be located In the living space.: The equipment room shall then have permanently open ventilation registers to admit combustion on air from the living space; these shall be sized to provide the required net free area per 1,000 BTU of gas Input in accordance with the National Fuel Gas Code. Combustion air shall not be drawn from a bedroom or a bathroom.
3)
Under no circumstances may atmospherically vented non-direct vent appliances be installed in the living space.

     e.
Unused chimneys shall be sealed off; deteriorated portions shall
be sealed off; deteriorated portions shall be either made sound or demolished and capped.

5.
Normal Space Heating System Requirement -

a.
Where a sound hydronic heat distribution system does not exist, gas forced warm air (FWA) is the required means of heating a living unit unless an alternative system is expressly approved by PHDC/RDA.
b.
A new gas boiler may be installed (1) when there is a sound hot water heat distribution system; (2) when there is a sound two-pipe steam heat distribution system, which shall then be changed from steam to hydronic; or (3) in other special circumstances with the approval of PHDC/RDA

6.
Variance Procedures for Alternative Space Heating Systems in Special Situations -

 a.
PHDC/RDA recognizes that there may be unusual situations in which it Is appropriate to use a heating system other than those listed In Section 15. 2B. For example, electric resistance heat may be cost effective for zoned backup in a super insulated solar dwelling.

 b.
A developer who proposes an alternative heating system must demonstrate that operating costs of the proposed system will be affordable. Accordingly, the developer must submit results of a building energy analysis simulation (using DOE-2. 1 or other approved simulation software) to show the predicted cost, at current Philadelphia energy prices, of maintaining 702 F interior temperature throughout the heating season in a standard Philadelphia weather year.
 c.
PHDC/RDA will approve an alternative system for the proposed development if and only if its predicted heating cost is no higher than the Standard Heating Cost of a dwelling (or multi-unit building) of the same size. Standard Heating Cost, the estimated average cost to heat a dwelling (or multi-family building) re​habilitated to OHCD/PHDC/RDA energy efficiency requirements, is defined as:

SHC = FA *.042 * 10°.BTU • X
Where FA is the floor area of living space, and X Is the current Philadelphia price per million-BTU energy equivalent of natural gas.

7.
Thermostats – Standard Honeywell or digital Hunter 44402 thermostat as directed by PHDC/RDA.

15.2 B
Systems and Products:

1.    Gas-Fired Warm Air Furnaces (general)

New gas FWA heaters shall, be either non-condensing units rated 80 to 83% AFUE, or condensing units. The index of relative annual electricity consumption (as  indicated  by  the  ratio of Eae in KWH to heat cap).  In MBTUH) shall be no higher that 10. The ratings for AFUE, Eae and Heat Cap. Shall be as published in the most recent issue of the GAMA Consumers' Directory of Certified Efficiency Ratings. Heaters shall meet the following requirements (a-e):
a.
Blower shall be centrifugal type, statically and dynamically balanced. Motor shall have factory lubricated bearings, and shall be of a sufficient horsepower rating to provide minimum required air output at farthest register.
b.
Casing shall be 22 gauge steel with baked enamel finish. Filters and filter housing shall be provided. Filter housing shall not allow house air to bypass the sealed return ducting.
c.
Ignition shall be accomplished by means of an electric spark or hot surface igniter.
d.
Controls shall include: A fully redundant gas valve with integral pressure regulator to regulate gas flow, filter flame gas, provide 100% pilot safety shut-off; pre-wired indoor for relay with trans​former; and low voltage heating thermostat. Fan-on control shall be set no lower than 1409F; fan-off control shall be set no lower. than 1009 F.
e.
Entire unit shall be AGA and U.L. approved and labeled.

2.
Gas Fired Warm Air Furnaces (approved types) –

 a.
Non-condensing units, direct vent: Unless PHDC/RDA specifically directs otherwise, any non-condensing unity shall be a model that is AGA certified for direct venting, shall have a sealed combustion chamber, and shall be supplied with 100% outside combustion air.

Acceptable non-condensing direct vent furnaces:
Arcoaire AGUA/AGNL Series Comfort maker CGUA/CGNL Series
  b.
Non-condensing units, power vented:  Where direct venting has been specifically rejected by PHDC/RDA, a furnace that is AGA-certified for horizontal venting shall be installed.


Accepted non-condensing power vented furnaces (non-weatherized up flow and horizontal models), by manufacturer and Heating Capacity range, are shown on the following page.
 c.
Condensing units: Condensing furnaces shall be the direct-vent
type, with no warranty provision excluding chlorine environments.

The condensing furnaces listed below all meet the minimum electrical efficiency standard. It is the contractor's responsibility to show that the warranty has no chlorine-environment exclusion. Within a given model line, the lowest-capacity unity whose heating capacity (output) is at least equal to the calculated design heat load shall be used.

	ELECTRICALLY EFFICIENT DIRECT VENT, CONDENSING GAS FURNACES
	
	(10/94)

	Manufacturer Trade Name
	Model Number
	Heat Capacity (MBTUH)

	Amana
	Amana
	GUD07 GUD090 GUD0115
	                 65

              107



	American
	Freedom 90
	 AUX040
	
	

	Standard
	
	
	
	

	
	
	     AUX0100
	     
	  93

	Armstrong
	
	      GU K075
	
	 87

	
	
	      GUK0100
	
	 90

	
	
	      GUK0125
	
	112

	Bard
	Bard
	      DrHO3

DCH065

D
	
	33
59

	
	
	 DCH080
	
	72

	
	
	 DCH095
	
	88

	
	
	 DCH0110
	
	99

	BOP CO.
	Bryant
	355MAVO42040
	
	25

	
	
	340MAV024040.
	038040
	37

	
	
	340MAVO48080. 060080
	74

	
	
	340MAV036060
	
	58

	
	
	340MAV060100
	
	93

	
	
	350MAV024040.
	036040
	37

	
	
	350MAV036060.
	048060
	56

	
	
	350MAV036080.
	048080
	74


	350MAV060080
	74

	    350MAVO48100
	92

	350MAV060100
	93

	350MAV060120
	112
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	Carrier
	Carrier
	58MCA040
	       37

	
	
	58MCA040. 08
	       37

	
	
	58MCA040. 12
	       56

	
	
	58MCA040
	       74

	
	
	58MCA040
	       92

	
	
	58MCA040
	       93

	
	
	58MCA040
	112

	
	
	58MVPO40
	       39

	
	
	58MXA040. 08- 12
	       37


	
	
	58MXA060. 12 -16
	       58

	
	
	58MXA080. 12 -16
	       74

	
	
	58MXA100. 18
	       92

	
	
	58MAX100. 20
	       93

	
	
	58MXAl20. 20
	      112
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	Heat Controller
	Century/
	GZ U C90
.
	       82

	
	Corrifortairei
	"GZUCi-05
	

	
	Reclaimer
	GZUC120
	       112

	Inter-City.
	Arcoairel
	      GUH060
	       100

	
	Comfortmaker
	      GUH075
	        85

	
	
	 GU K100
	         91

	
	
	 GUH100
	        92

	
	
	 GUH125
	       112

	
	          Airquest/Heit
	 NUG9675-
	               68

	
	Tempstar
	 NUG9100
	               91

	Lennox
	G26 series
	G2602-50
	        48

	
	
	G2603-75
	        70

	
	
	G2603-100
	         91

	
	
	G2604-100
	       93

	
	
	G260-3-125
	     115

	
	
	G2605-125
	       116

	
	Pulse
	G2103-40
	         39

	
	
	G2103-60
	         56


                                                                            G2104-60. V3- 60                       57

                                                                            G2103-80. 04- 80                       74

                                                                            G2105-80. V5- 80                       75

                                                                            G21 V3-10                                  76

                                                                            G2104-100. V5-100                    95

Luxaire
Luxaire                           P6NU-LD040                             37

                                                                              P6NU-LD060                            56

                                                                              PSNU-LD080                            75

                                                                              PSNU-LD100                            95

                                                                              PSNU-L0120                           112

                                                                              PSNU-LD140                           131


	Rheem

Ruud Weatherking
	Rheem (R)/

Ruud (U)/ Weatherking (W)
	R/U/W/GRA04 R/U/W/RGRA06 R/U/VV/RGRA07

R/U/W/RGRA10 R/U/W/RGRAl2

R/U/W/RGSA04 R/U/W/RGSA06 Ft/U/W/RGSRA07 R/U/W/RGSRA09 R/U/W/RGSRA10 Ft/U/W/RGSRAl2
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Trane
Trane
TUX040
38


	York
	Stellar/

Diamond/ Sunline
	P2UDD06 P2UDD10 P2UDD12 P2UDD18 P2UDD20
	37 56 75

                       75
                     131


4.
Ductwork -

a.
Products:

1)
All duct work, plenums, casings,, construction and erection methods, Including metal gauges, reinforcing, fittings, connections, access doors and all other accessories shall be in accordance with Section 1 and 2 of "Duct Manual and Sheet Metal Construction for Ventilation and Air Conditioning" published by the Sheet Metal And Air Conditioning Contractors National Association, Inc. (SMACNA).
Ductwork shall be galvanized steel of gauges noted in SMACNA guide. Flex duct permitted only with prior written approval of PHDC/RDA.

Supply registers shall be provided with volume adjustment damper.
Supply registers


   

4)   Mastic sealant:
RCD #6 Mastic Foster Aqua-Fas

b.
Design:
0) System pressure drop – not to exceed 0.2 in W.C. per 100 equivalent feet of run.

1) Maximum velocity - 600 feet per minute.

2) Load sizing - Branch runs shall provide for 98% BTU Joss at
design temperature 702 F inside, 102 outside.

3) Minimum size run out - 5-inch round or equivalent.

4) Branch run out to supply not more than one room.

c. Location:

1)
Within thermal boundary - Ductwork outside the thermal boundary
is prohibited.

2.
On exterior wall - Branch runs on exterior walls should be avoidable, clearance must be provided to permit continuous un​compressed insulation on the cold side of the duct as specified in section 7.2.

d.
Balancing dampers: Install balancing dampers near takeoff in all accessible supply runs. Dampers are not required in engineered systems.
e.
Exposed ducts: Permitted in basement/furnace room only. Other ductwork shall be concealed.

f.
Installation of all ductwork shall conform to NFPA 90-B.

g.
Return system:

1)
Return register - Install one non-closing register. Locate in a central area communicating directly with all closable rooms, either in the floor or on a wall (normally a first-floor interior wall).
2)
Ducting –
a)
Joist panning: Seal throughout. Ends shall be bent up to subfloor. All edges shall lap framing and subfloor 1-inch minimum.
b)
Other building cavity returns are prohibited all ducting shall be galvanized.

c)
Filter retainer: Provide with hinged galvanized closure or install inside fan compartment.

3)
Cross-section - Return grille net free area, and return ducting minimum area, shall not be less that either (a) 90% of the cumulative cross-sectional areas of the supply ducts, or (b) 24 sq. In. for each 100 cfm of supply air.

i.
Air egress to return: Every room supplied with conditioned air shall be provided with a non-closable means for air egress. Comply with one of the following:

1)
Prescribed area method - Provide door undercut and/ or transfer
grille/duct combination with minimum total cross-section at least twice supply duct area. Example: for a bedroom served by one 5" round supply duct, the Air Egress Area shall be at  least 40 sq. In. with a 30” door, required undercut then equals 1-5/8" above carpet or threshold. Alternative, use smaller undercut with transfer grille.

2)
Performance test - With doors closed, air handler shall be pressurizing room more than 1 Pascal relative to room containing main return register.

j.
Door undercuts:  Shall not exceed two inches:

k.
Transfer duct/grilles:

1)
Through door - Cut opening of required area in lower part of door. If door is hollow-core type, block edges of cut with solid members. Attach louvered grilles on both sides of door.


Through wall - Utilize wood stud cavity or box in steel with wood 2 X lumber. Block off remainder of stud cavity within 6" of grill openings. Displace offset grilles not more that 2-1/2 feet between openings and seal to drywall. Sealant must be visible to inspector upon removal of grille.

3)
Ducted - For other than through-wall above, use galvanized steel. Do not run in exterior walls or outside thermal boundary.

l.
Screws required:  Secure tight fitting joints in steel ducting with two screws spaced 1202 apart. Provide additional screws to eliminate possibility of damage to seal by joint movement before close-in.

m.
Sealing of ductwork:

1) 
Where required - Seal supply and return ductwork with mastic at all joints and gaps, including joist panning, plenum connections, and register boots.

2)
Joint reinforcement - Embed fiberglass mesh tape in mastic if joint. rotation  is  possible or joint opening exceeds 1/8 in.

n.
Combustion air transfer grilles: Install as required by National Fuel Gas
Code.

5.
Gas-Fired Hot Water Boilers

. Boiler shall be direct-vent, cast iron package boiler designated for forced hot water heating with insulated steel jacket, built-in flue gas collector, combination pressure and temperature gauge, ASME relief valve, airtrol fitting and drain cock.
a. Controls shall consist of combination high limit, circulator relay and
primary burner control with low voltage transformer and thermostat to operate burner, and a fully redundant gas valve with integral pressure regulator to regulate gas flow, filter flame gas, and provide 100% flame safety shut-off.

b. Unit shall be rated at least 82% AFUE (per GAMA directory).

c. Entire unit shall be IBR rated and U. L. approved and labeled.

    6.
    Approved models:

Weil-McLain GV Series Hydrotherm Hydro-Pulse Series

7.
Circulators –


a.
The pump capacity shall be selected for the total head and gpm required by the system and be within the 30% of the pump curve, the motor horse‑power shall be non-over-loading at any point on the pump curve and not be more that 1750 RPM.

8.
  Expansion Tank -
a. The expansion tank shall be ASME approved bladder type, equipped with tank airtrol fitting and drain and air discharge valve.

b. The tank shall be sized as follows:

Up to 125 MBH - 15 gallon tank 125 to 175 MBH - 18 gallon tank 176 to 200 MBH - 24 gallon tank 201 to  250  MBH - 30 gallon tank


9.
Hot Water System Controls -

a.
Boiler controls shall be provided with boiler as noted above. Room
thermostat shall be 24 v.a.c. Burner shall be equipped with a heat anticipator set to the specified rating of the boiler controls.

b.
A reverse equastat shall start the circulator when water temperature

(no higher that 1202 F) is reached.

c.     An automatic air vent and air scoop shall be provided at high point in the main supply piping.

d.     An automatic water feed, capable of filling the system to its maximum height, Shall be installed in parallel to the manual feed.


10.
Piping Systems -

a. General: Same as Section 15.1 B 1.

b. Piping System Materials

1)
Heating water piping shall be copper tubing, hard drawn type "L"
with wrought copper fittings conforming to ASTM B88.

2)
All soldering shall be done with 95/5 lead-free solder and all piping shall be cleaned and cut ends reamed.

3)
Provide brass ball shut-off valves as required to assure proper shut down of components of all systems for easy removal and/or maintenance without draining system.  Valves shall be provided at boiler, pump and main run-outs and returns to heating system.

11.
Radiation - 

a.
Furnish and install new baseboard fin-tube radiation through structure, sized for heat loss of each room.

b.
Baseboard shall be IBR rated, similar to Trane B7-3 with ¾ in. copper tubing, 1-1/2 x 2-1/4 in. aluminum element, 640 BTUH per foot at 190  F average water temperature.  Flow rate shall be based on 20  F temperature drop.  Provide all fittings and accessories required for complete installation.  Provide a manual air vent on all sections.

12. 
Insulation – All   hot water heating piping installed in unheated spaces other than basements shall be completely insulated with 5/8-in. thick closed-cell polyethylene foam.  All  fittings  (ells,  tees,  and  valves)  shall  be  wrapped  and  taped  with  foil  tape.  All joints shall be sealed and  taped.

1,
Replace Burner Retrofit and Tune-up

a.
Thorough cleaning of all heat exchanger and flue surfaces including all flue pipe and chimney base.
b.
install new oil filter or change element in existing filter.  

c.
Replace combustion chamber or install refractory blanket liner where chamber condition permits. Where existing chamber is in very good condition (having no signs of cracking, pitting, or surface softening) no chamber treatment is needed.

d.
Install new high static pressure flame retention oil burner with derated input (about 10% in most cases).

d-2
Where heater is coal conversion, install flame retention and leave barometric on flue pipe.

e.
Replace where faulty:


a.
Primary safety control


b.
Line voltage high limit control


c.
Switching relays


d.
Thermostats

f.
Check and insure integrity of all wiring and oil plumbing: replace where necessary.

g.
Install new flue pipe where existing pipe shows signs of rusting.

After having carefully sealed heater (step i) operate heater with barometric damper sealed closed.  If sealing barometric damper affects 02 or co2 by 2% or less, seal barometric damper permanently.  If effect on 02 or co2 is greater than 2%, set barometric damper to operate smoothly, aiding the heater operating efficiency

h.
Remove existing barometric damper when installing a new high pressure         burner.

i.
Seal all fire doors and accessible openings to combustion areas (boiler section joints, breeching apparatus, blast tube openings, etc.)

j.
Lubricate all motors:  clean and fest low water cut-offs where applicable.

k.
Tune with instruments to:

Where the existing burner is of the flame retention design and the SSE is below78%and /or the smoke is greater than 2, or where the existing burner is of a non flame retention design and the efficiency is above 75% and the smoke is less then 2, the unit should cleaned, tuned and warranted as described items a, b, f, h, I, j, k, l and m.

1.
One year service warrantee on all items installed.  Note:  02 and co2 readings may be taken over the fire where inaccessible air leaks are evident in the breech.

Additional repair items which are needed will be paid for individually per the specification and price list for add-on furnace repairs included herein.

2.
The following safety and maintenance measures must be done, where applicable, for all PHDC weatherization heating assignments.

a.
Complete cleaning of heat exchanger and burner surfaces.

b.
Check for leaking or cracked exchangers. 

c.
Check electrical controls for possible replacement of faulty components, especially on safety devices.

d.
Check and correct limits, aquastats for proper setting and operation.

e.
Check and correct for leaking air eliminators on hot water and steam systems.

f.
Check warm air circulating fans and hot water circulating pumps for proper operation, condition, and lubrication.

g.
Boiler water level (steam) will be checked and repaired as required (sight glass water level shall be visible.).

h.
Boiler water level (steam) will be checked and repaired as required (sight glass water level shall be visible).

i.
Check for presence of Carbon Monoxide in flue.  Make adjustments to heater to eliminate the presence of co in excess of 100 parts per million.

j.
Check proper operation of draft hood or double acting draft regulator.

k.
Report all poor draft conditions (less than - .015 inches of water) to PHDC immediately.

l.
Check gas input to furnace by clocking meter and adjust to 90% of name

place rating.

m. Adjust primary air shutter to minimize yellow tipping.

3.
FORCE WARM AIR SYSTEM TUNE-UP

All furnaces with integral blowers (i.e. all forced air design systems are to receive the following maintenance and efficiency enhancement measures designed to improve heat delivery and reliability:



     a.
Replace furnace filter.

b.
Pull blower and clean blades, shaft and bearing.  Fill grease cups or oil bearing.

c.
Change blower belts unless in excellent condition.

d.
Oil blower motor.

e.
If plenum temperatures above 180:, Set blower speed to highest setting.  Note that pulley operated blowers should only be adjusted using an amp meter to avoid exceeding the rating of the blower motor.

f.
Set fan control to come on at 120  F and off at 100 F or at lowest settings permitted by the control if 120/a00 settings cannot be achieved because of stops integral to the control.

4.
COLD AIR RETURN SEALING

Seal all openings in return air duct and panning.  Gaps between the panning and the basement wall or where the panning is bent up to vertically block the joist space are notorious for drawing unheated basement air into the furnace.  This air pattern requires that the furnace produces greater temperature rise across the heat exchanger and can substantially contribute to basement air infiltration.  Use butyl backed foil tape or duct mastic.  Metal patches are necessary for larger holes.  It will be necessary to manufacture a filter slot cap where heaters are designed with an open filter slot.

5,
COLD AIR RETURN

Where no closed return system exists, one should be installed.  Note that all gas fired systems must, by code, have a closed return system.  The cold air return volume must be roughly equivalent to the distribution volume.  Furnaces with up to 130,000 BTU output that require panning, will need to include 2 16” bays.  Larger furnaces will require inclusion of 3 16” bays.

6.
POWER CONVERSION UNITS:


a.   Check items 2a through 2n above as appropriate.

b.   Adjust air/gas ratio for maximum combustion

      efficiency (i.e., highest co2)


c.   Check overfire draft or neutral pressure point as applicable.

d.
 If barometric draft regulator is installed, check that it operates both

ways.  Report all poor draft conditions (less than - .015 inches to water)      to PHDC immediately,
e. 
Test for the presence of Carbon Monoxide in the flue (100 parts per million maximum).

f.
Replace existing burner with new heat efficiency burner were SSE is 72% or below and the existing burner is not of the high efficiency design.

IMPORTANT:  All measures undertaken in connection with this program

must, at minimum, conform to standards as specified in the National Fuel

  Code.  All work performed is warranted (parts &labor) for one year.

7.
POWER VENTER

Where adverse venting conditions identified in #1 and #2 are present, the installation of power venter is recommended. The power venter must be AGA certified for direct venting installations.  Models using pressure sensitive safety switches (not air sensitive sail switches) should be used in conjunction with a spill switch mounted at the draft hood.  The existing furnace vent connection to the chimney is to be capped and the power venter to be installed through an exterior wall or sealed window using an approved wall thimble in conformance with the National Fuel Code, Section 7.7 and the manufacturer’s recommendations.  If a domestic water heater shares the flue with the furnace, a water heater adapting kit must be included with the power venter retrofit.  Do not vent to a public walkway.  No derate is recommended in conjunction with this strategy.  All items listed in #2 under this section are to be performed.

Where through-the wall venting can not be accomplished in conformance with the code, a power venter should be installed in conjunction with a properly sized vent connector.  The vent connector for the domestic hot water tank must be installed in the chimney base at least 6” above the vent connector for the furnace to prevent the possibility of back spilling the water heater.

Where the chimney draft is poor to structural defects in the chimney itself and the power vent cannot be installed through the wall in conformance with the code, DO NOT CONNECT A POWER VENTER TO THE CHIMNEY.  Under these conditions, a stainless steel liner should be installed, all structural masonry defects should be corrected, and a retrofit option #1 or #2 should be selected.

8.
INSTALL SET BACK THERMOSTAT
Where the energy auditor had made a determination that this treatment is appropriate and where the client expresses a willingness to learn and use the set back feature, a replacement set back thermostat should be installed.

9.
BOILER DAMPER

Hydronic Systems – Install an AGA certified electrically actuated tight closing vent damper (96% flue area closure or better), a new redundant gas valve derated to 90% of the design input per the AGA plate on the boiler (if no plate exists, do not derate).  Perform all safety and maintenance items listed under #2 of this section. 
This retrofit is warranted where house air is used for combustion and venting (i.e. most basements or utility closets) and where the boiler vents into a chimney that is either lined or on a heated party wall, has .015 inches of water draft or greater and is not subject  to competing venting equipment (fireplace, woodstove, exhaust fan etc.)  which may encourage the back spilling of flue products into the home.  This retrofit will be applied to gas steam as well as hot water boilers with high mass.  Millivolt heating systems require conversion in order to accept this retrofit.

HEATER RETROFIT GUIDELINES

GAS SYSTEMS

CONDITIONS



  
   APPROPRIATE RETROFIT  








  Seal




Chimney


Cold Air
Electric

Heater Type

Location
Draft

 Return
Damper
Liner
Boiler high mass only
    Any

 < .01



       X

    X

Boiler high mass only
Cold Wall
 < .01



       X

    X

Boiler high mass only
Warm Wall
 < .01



       X



Furnace

   Any

 < .01

     X



    X

Furnace

Cold Wall
 < .01

     X






Furnace

Warm Wall
 <.01

     X

OIL SYSTEMS

CONDITIONS



  
     APPROPRIATE RETROFIT







   New



Leave

Burner Type
Efficiency
Boiler
Furnace
Burner

Tune-up
 Alone
Standard
    E< 75%
    x
 

       X



Standard 
    E< 75%

      x

       X

Standard
75%<E<78%
   x



      
     X

Standard
75%<E<78%  

      x

       

     X

ANY

    E<78%
   x





  
   x

ANY

   E<78%

      X





    X
Flame Retention
    E<78%
    X




     X



Flame Retention
    E,78%

      X



     X

Note#1:
All domestic gas hot water heaters shall receive thermal dampers when main heater received electric damper or uses an oil burner

Note #2:
A complete clean—out of the heater is part of every retrofit.

Note #3:
Do not replace existing retrofits if they are operating or repairable.
Note #4:
Where liners exist and are in good condition, they shall not be replaced.

Note #5:
Low mass boilers will not receive electric dampers.

Note #6:
Every oil system should be left with a draft of at least .01, using a liner if necessary.

Note #7:
Forced air tune-ups shall be performed whenever furnaces have internal blowers and plenum temperatures exceed 180F.

Note #8:
Installed burners for coal converted heaters shall be flame retention; other heaters requiring new burners will receive Reillo, AFII or equal burner and barometric damper shall be eliminated.

ACCEPTABLE MEDIUM-EFFICIENCY, POWER-VENTED GAS FURNACES, BY HEATING CAPACITY RANGE as of April 1994

	Manufacturer
	<35 MBTUH
	35-49 MBTUH
	50-64 MBUTH
	65-79 MBTUH
	80-99 MBTUH
	>100 MBTUH

	Airquest
	
	
	NNAHO75BF [60]*
	
	
	

	Amana
	GM1O4O(C/D)2OA[33]
	GM1O6O(C/D)12OA[49]
	
	
	
	GMI14OC5OA[114]



	Bard
	MPGO4OD24C(X)[33]
	MPGO6OD24C(X)[49]
	
	I(H/L85D48D[70]
	IH115D(48/6OA)

IL115D48A[93]

ISG12OD6OA(X)[96]
	I(H/L)145D6OA[115]

MBG140D60C[114]



	Carrier
	
	
	58EFAO75-

(CG/12) [60]
	
	58EFA100-

(JC/16) [80]


	

	Central Environmental Systems (York)
	
	
	P2HED12NO6OO1A [60]
	
	P2HED16N-

O8OO1A[80]
	P2HED2ON-

10001A [100]

	Consolidated Industries Corp.
	MBAO4ONH2R(X)

[33]


	MBAO6ONH2R(X)
	
	MBAO8ONH2R(X)

[65]
	
	

	DMO Industries (Olsen, Airco)
	
	
	
	
	HBA120ND5R(X) [65]
	

	DMO Industries (MiniMax)
	MMBO4O1 [33]
	MBAO60NH2R(X)
	
	MMBO8O1 [65]
	
	

	Ducane
	
	
	FPBBO7BD13 CN [60]


	
	FPBB100D13CN[80]
	

	Evcon Industries
	BGMO4OO8C(X) [33]


	BGMO6OO8C(X) [49]
	
	
	BGH1O52O

289OE566 [86]

BGH12O2C(X) {96}
	

	Goettl Air Conditioning

(4-Runner)
	MBAO4ONH2R(X) [33]
	MBAO6ONH2R(X) [49]
	
	
	
	

	Heil
	
	
	NHGEO75DF [60]
	
	NGHE1OOGH [80]
	

	Metzger Machine Corp.
	
	
	
	
	P-120-HAC-NF5R [96]
	

	Rheem Manufacturing Company
	
	
	
	
	
	RGVG-15EARJR [120]


*Rated heating capacity of each furnace is shown in [square brackets].

BASELOAD ENERGY STANDARDS

Baseload Energy is energy used by electric or gas appliances in a home that is not used for space heating or cooling.  The purpose of baseload energy measures is to reduce energy usage and costs.  The following is an approved baseload measure for Pennsylvania Weatherization Assistance Programs.

Refrigerator Replacement

PHDC inspectors will evaluate each home’s primary refrigerator during the energy audit.  Refrigerators more than five years old will be measured to determine whether they exceed a predetermined usage threshold.  Only one refrigerator may be replaced per household.  Clients may to trade 2 or more units for 1 larger unit.  Replacements will be considered by PHDC on a case-by-case basis depending on existing refrigerator consumption.

The Weatherization Standards and Field Guide for Pennsylvania states “Refrigerators manufactured before 1990 usually consume over 1,000 kilowatt-hours per year.  New Energy Star rated refrigerators use less than 550 kilo-watt hours per year, and many use less than 400 kilowatt – hours per year.”

PHDC inspectors will use a two-hour metered KWH test factored back to one hour to compare to the replacement threshold.  We will also use the Energy Star database to get DOE energy use ratings if a refrigerator exceeds the usage threshold to qualify for replacement.

All interested dealers/contractors will be required to remove, decommission and properly dispose of the existing refrigerator.  A certificate of decommission must be provided to PHDC with billing.  The dealer/contractor will coordinate delivery, deliver, and set up the new refrigerator.

PHDC will inspect all refrigerators.

The refrigerators to be purchased for PHDC will be only of the various sizes and colors listed.  Substitutions will not be accepted.  Any changes to refrigerator orders must be approved in writing by PHDC on a “Change Order Form”, supplied by PHDC.

Approved Units for the Weatherization Assistance Program:

Style










Color     
Price
Energy Star 20.6 cu ft. 29 5/8’ Width x 69’ Height to hinge depth 34’ to handle
     
White

$600



Energy Star 20.6 cu ft. 29 5/8’ Width x 69’ Height to hinge Depth 34’ to handle
     
Black 

$600



Energy Star 20.6 cu ft. 29 5/8’ Width x 69’ Height to hinge Depth 34’ to handle
     
Bisque

$600



Energy Star 18.2 cu ft. 29 5/8’ Width x 66’ 1/8 Height to hinge Depth 32 1/8’´to handle     
White

$500

Energy Star 18.2 cu ft. 29 5/8’ Width x 66 1/8’ Height to hinge Depth 32 1/8’ to handle     
Black 

$500

Energy Star 18.2 cu ft. 29 5/8’ Width x 66 1/8’ Height to hinge Depth 32 1/8’ to handle      Bisque

$500

Energy Star 14.8 cu ft. 28” Width x 60 1/8’ Height to hinge Depth 31 3/8’ to handle       
Bisque

$500

Energy Star 14.8 cu ft. 28’ Width x 60 1/8’ Height to hinge Depth 31 3/8’ to handle      
White

$500

Cubic Feet = Total capacity of refrigerator and freezer

Depth = Total inches from back of appliance to front includes handle
Through its Anti Discrimination Policy, PHDC strongly encourages and promotes cooperation and utilization

Of qualified Minority Business Enterprises (MBE’s) and Woman Business Enterprises (WBE’s) in all aspects of its procurement of goods and services.
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Inspect  for roof  leaks and weak ceilings. Note bypass locations from below (duct chases, closets. ceiling height changes.   Cut an access hole big enough for a person but small enough for a roof vent.
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