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CHAPTER 1
ADMINISTRATION

101.1 Title. This code shall be known as the tnternational-City of Houston Commercial Energy
Conservation Code-ef INAME-OEJURISPDICTIONT—and-shall, may be cited as such—¥t-is, and

will be referred to herein as “this code.” The City of Houston Construction Code collectively
includes this volume and certain other codes, pamphlets, specifications, and documents that are
adopted in or by reference to the Adopting Ordinance, City of Houston Ordinance No. 2010-847.

101.2 Scope. This code applies to residential-and commercial buildings.

Exception: Commercial buildings and structures shall be permitted to meet the provisions of
the City of Houston Commercial Energy Conservation Code - ASHRAE 90.1-2007 provisions
in lieu of this code.

101.4.2 Historic buildings. Any building or structure that is listed in the State or National
Register of Historic Places; designated as a historic property under local or state designation
law or survey; certified as a contributing resource with a National Register listed or locally
designated historic district; or with an opinion or certification that the property is eligible to be
listed on the National or State Registers of Historic Places either individually or as a
contributing building to a historic district by the State Historic Preservation Officer or the
Keeper of the National Register of Historic Places, are-exempt-from-shall comply with all of
the provisions of this code.

Exception: Whenever a provision or provisions would invalidate or jeopardize the
historical designation or listing, the building or structure may be exempted from the
provision or provisions.

101.4.3 Additions, alterations, renovations or repairs. Additions, alterations, renovations or
repairs to an existing building, building system or portion thereof shall conform to the
provisions of this code as they relate to new construction without requiring the unaltered
portion(s) of the existing building or building system to comply with this code. Additions,
alterations, renovations or repairs shall not create an unsafe or hazardous condition or
overload existing building systems. An addition shall be deemed to comply with this code if
the addition alone complies or if the existing building and addition comply with this code as a
single building.

Exception: The following need not comply provided the energy use of the building is not
increased:

1. Storm windows installed over existing fenestration.
2. Glass only replacements in an existing sash and frame.

3. Existing ceiling, wall or floor cavities exposed during construction provided that
these cavities are filled with insulation.

4. Construction where the existing roof, wall or floor cavity is not exposed.

5. Reroofing for roofs where neither the sheathing nor the insulation is exposed. Roofs
without insulation in the cavity and where the sheathing or insulation is exposed
during reroofing shall be insulated either above or below the sheathing.
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6. Replacement of existing doors that separate conditioned space from the exterior
shall not require the installation of a vestibule or revolving door, provided, however,
that an existing vestibule that separates a conditioned space from the exterior shall
not be removed,

7. Alterations that replace less than 50 percent of the luminaires in a space, provided
that only those luminaires that are replaced need comply with this code sueh

8. Alterations that replace only the bulb and ballast within the existing luminaires in a
space provided that the alteration does not increase the installed interior lighting
power.

101.4.6 Mixed occupancy. Where a building includes both residential and commercial
occupancies, each occupancy shall be separately considered and meet the applicable
provisions of Chapter—4 the City of Houston Residential Energy Conservation Code for
residential and Chapter 5 of this code for commercial.

101.5 Compliance. Residential buildings shall meet the provisions of the Chapter—4 City of
Houston Residential Energy Conservation Code. Commercial buildings shall meet the provisions
of Chapter 5_of this code.

SECTION 103
CONSTRUGCHON-DOCUMENTS PERMITS

103.1 Administrative requirements. Administrative requirements relating to permit
requirements, enforcement by the authority having jurisdiction. locally adopted energy standards,

interpretations, claims of exemption, revocation and rights of appeal shall be as set forth in the
apphcable Volume of the Cltv of Houston Constructlon Code. —Genelﬂal—@eﬁstmeﬁeﬂ—deeumenffs

of sufficient clarlty to 1nd1cate the locatlon nature and extent of the work proposed, and show in
sufficient detail pertment data and features of the bulldmg, systerns and equlpment as hereln
governed h ; h
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103.3 Supplemental information. Supplemental information necessary to verify compliance
with this code, such as calculations, worksheets, compliance forms, vendor literature, or other
data, shall be made available when required by the building official. Examination—of

SECTION 105
VAHBHY-RESERVED
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107.1 Fees. Fees shall be as set forth in the Houston Building Code. A-permit-shall-notbe-issued

P G5 O

108.1 Authority. Whenever the code official finds any work regulated by this code being
performed in a manner either contrary to the provisions of this code or in a dangerous or unsafe
manner, the code official is authorized to issue a stop work order.

108.2 Issuance. The stop work order shall be in writing and shall be given to the owner of the
property involved, or to the owner’s agent, or to the person doing the work. Upon issuance of a
stop work order, the cited work shall immediately cease. The stop work order shall state the
reason for the order, and the conditions under which the cited work will be permitted to resume.

At the time such a stop order is issued, the person doing the work and the permit holder shall
be given notice of a right to a hearing on the matter pursuant to Section109. The notice shall be
delivered to persons performing the work if present at the site or otherwise shall be conspicuously
posted at the site. Upon request, such a hearing shall be held within three business days unless the
permit holder or person who was doing the work requests an extension of time. Any stop order
that has been issued shall remain in effect pending any hearing that has been requested unless the
stop order is withdrawn by the code official.

108.4 Failure to comply. Any person who shall continue any work after having been served with
a stop work order, except such work as that person is directed to perform to remove a violation or

unsafe condition, shall be—liable—to—a—fine—ofnotless—thanfAMOUNT]-doHars—ormore—than
FAMOUNT}deHars subject to penalties as prescribed by the building code.

SECTION 109
BOARB-OFAPPEALS HEARING PROCEDURES
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: : and-a ¥ n—Hearing notice. Whenever
notice is to be given to any person concerning the right to a hearing, the notice may be given by
personal delivery or by certified mail, return receipt requested.

If notice is being given to a building owner or to a tenant therein and the code official is
unable to determine the name or address of such person after checking the building and the
applicable records of the jurisdiction’s Public Works and Engineering Department, the County
Appraisal District, the electrical utility company, the gas utility company, and the water utility
provider, notice shall be mailed to the billing addresses of the building as shown on the records of
the electrical company and the gas company and shall be posted on or in view of each entrance to
the building. Additionally, if any notice is mailed to a building owner or a building tenant and is
returned without delivery, notice shall be effective if posted on or in view of each entrance to the

building.

109.2 Hearings. Except where otherwise specifically provided, all hearings held pursuant to this
code shall be conducted by the jurisdiction’s Director of Public Works and Engineering or a
representative, who shall hereinafter be referred to as the “hearing official.” The director shall not
designate any person to be a hearing official under this code who has taken any part in the
investigation of the matter that is the subject of the hearing or any person who directly supervised
the investigation. The hearing official shall consider only the evidence presented at the hearing in
rendering a decision. The decision of the hearing official shall be set forth in writing and shall be
served on each party in the same manner as a notice of a right to a hearing.
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CHAPTER 2
DEFINITIONS

201 3 Terms defined in other Codes Terms that are not deﬁned in this code but are deﬁned in

codes.

201.5 International code reference. When one of the International Codes is referenced in this
document, the reference shall be construed to mean the corresponding City of Houston adopted
code.

SECTION 202*
GENERAL DEFINITIONS

ABOVE-GRADEWALL. A wall more than 50 percent above grade and enclosing conditioned
space that has a slope of 60 degrees (1.05 rad) or greater with the horizontal plane. This includes
between-floor spandrels, peripheral edges of floors, roof and basement knee walls, dormer walls,
gable end walls, walls enclosing a mansard roof and skylight shafts.

ACCESSIBLE. 3 :
elevaﬂe&er—e%her—effeetw%means—ése%l?ce&dﬂ%aeeewble—} HaV1ng access to but which ﬁrst

may require the removal of an access panel, door, or similar obstruction covering the item
described.

BOILER. A closed vessel used for heating water or liquid, or for generating steam or vapor by
direct application of heat from combustible fuels or electricity.

a%%ne{—te—b%eenstmed—&s—airr—daets— Anv tube or condult for transnnss1on of air. Th1s deﬁnmon

shall not include:

1. A vent, a vent connector or a chimney connector.

2. Any tube or conduit wherein the pressure of the air exceeds one (1) pound per square inch.

3. The air passages of listed self-contained systems.

GLAZING AREA. Total area of the glazed fenestration measured using the rough opening and
including sash, curbing or other framing elements that enclose conditioned space. Glazing area
includes the area of glazed fenestration assemblies in walls bounding conditioned basements. For
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doors where the daylight opening area is less than 50 percent of the door area, the glazing area is
the daylight opening area. For all other doors, the glazing area is the rough opening for the door
including the door and frame.

INTERNATIONAL MECHANICAL CODE. The City of Houston Mechanical Code. as
adopted by the authority having jurisdiction.

JURISDICTION. The City of Houston, Texas.

PROCESS ENERGY. Energy consumed in support of a manufacturing, industrial, or
commercial process other than conditioning spaces and maintaining comfort for the human
occupants of a building.

READILY ACCESSIBLE. Capable of being reached quickly for operation, renewal repair or
inspection without requiring those to whom ready access is requisite to climb over or remove
obstacles or to resort to the use of portable ladders or access equipment (see “Accessible”).

*NOTE: ALL OTHER PORTIONS OF SECTION 202 REMAIN AS SET FORTH IN THE
2009 INTERNATIONAL ENERGY CONSERVATION CODE.
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CHAPTER 3
GENERAL REQUIREMENTS

301.1 General.

atal a a amen om hanto A a
P a0 Spe O ap cl

3 The climate zone designation for

the jurisdiction is Zone 2.

301.2 Warm humid counties. Warm humid counties are identified in Table 301.1 by an asterisk.
The jurisdiction shall be considered warm-humid for the purposes of this code.

302.2 Exterior design conditions. When using the total building performance compliance
method, the criteria shall be as set forth in Table 302.2.

TABLE 302.2
EXTERIOR DESIGN CONDITIONS
CONDITION VALUE
Winter, Design Dry-bulb (Er) 28°F
Summer, Design Dry-bulb 96°F
Summer, Design Wet-bulb 80.5°F
Degree days heating (base 65) 1371
Degree days cooling (base 50) 7534
Climate Zone 2A
TABLE 303.1.3(3)
DEFAULT GLAZED FENESTRATION SHGC
SINGLE GLAZED DOUBLE GLAZED
Clear Tinted Clear Tinted GLAZED BLOCK
0:8-0.85 0.7 0.7 0.6 0.6

303.3 Maintenance information. Maintenance instructions shall be furnished for equipment and
systems that require preventive maintenance. Required regular maintenance actions shall be
clearly stated and incorporated on a readily—aeeessible label. The label shall include the title or
publication number for the operation and maintenance manual for that particular model and type
of product.
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CHAPTER 4
RESIDENTIAL ENERGY EFFICIENCY RESERVED*

*NOTE: DELETE THIS CHAPTER IN ITS ENTIRETY AND RESERVE.
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CHAPTER 5
COMMERCIAL ENERGY EFFICIENCY

501.1 Scope. The requirements contained in this chapter are applicable to commercial buildings,
or portions of commercial buildings. These commercial buildings shall meet either the
requirements of the City of Houston Commercial Energy Conservation Code -
ANSI/ASHRAE/IESNA Standard 90.1-2007, Energy Standard for Buildings Except for Low-Rise
Residential Buildings, or the requirements contained in this chapter.

501.2 Application. The commercial building project shall comply with the requirements in
Sections 502 (Building envelope requirements), 503 (Building mechanical systems), 504 (Service
water heatlng) and 505 (Electrlcal power and hghtmg systems) in its entlrety AS—&H—&RGFH&H%‘G

Exception: Buildings conforming to Section 506, provided Sections 502.4, 502.5, 502.6,
503.2, 504, 505.2, 505.3, 505.4, 505.6 and 505.7 are each satisfied.

502.1.1 Insulation and fenestration criteria. The building thermal envelope shall meet the
requirements of Tables 502.2(1) and 502.3 based on the climate zone specified in Chapter 3.
Commercial buildings or portions of commercial buildings enclosing Group R occupancies
shall use the R-values from the “Group R” column of Table 502.2(1). Commercial buildings
or portions of commercial buildings enclosing occupancies other than Group R shall use the
R-values from the “All other” column of Table 502.2(1). Buildings with a vertical
fenestration area or skylight area that exceeds that allowed in Table 502.3 shall comply with
the building envelope provisions of City of Houston Commercial Energy Conservation Code —
ASHRAEHESNA 90.1-2007.

502.2.1 Roof assembly. The minimum thermal resistance (R-value) of the insulating material
installed either between the roof framing or continuously on the roof assembly shall be as
specified in Table 502.2(1), based on construction materials used in the roof assembly.

Exception: Continuously insulated roof assemblies where the thickness of insulation
varies 1 inch (25 mm) or less and where the area-weighted U-factor is equivalent to the
same assembly with the R-value specified in Table 502.2(1).

Insulation installed on a suspended ceiling with removable ceiling tiles shall not be
considered part of the minimum thermal resistance of the roof insulation.

Curbs shall be insulated to the level of roofs with insulation entirely above deck or R-8.
whichever is less.

10
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502.4.3 Sealing of the building envelope. Openings and penetrations in the building envelope
shall be sealed with eaulking sealant materials or closed with gasketing systems compatible
with the construction materials and location. Joints and seams shall be sealed in the same
manner or taped or covered with a moisture vapor-permeable wrapping material. Sealing
materials spanning joints between construction materials shall allow for expansion and
contraction of the construction materials.

502.4.5 Outdoor air intakes and exhaust openings. Stair and elevator shaft vents and other
outdoor air intakes and exhaust openings integral to the building envelope shall be equipped
with not less than a Class [ motorized, leakage-rated damper with a maximum leakage rate of
4 cfm per square foot (6.8 L/s - C m?) of damper area at 1.0 inch water gauge (w.g.) (1250 Pa)
when tested in accordance with AMCA 500D.

Exception:-Ges

%hfe%sféeﬂes—m—hetght—abex%gﬁade In systems Where dampers are prohlblted bV the
Mechanical Code.

502.4.7 Vestibules. A door that separates conditioned space from the exterior shall be
protected with an enclosed vestibule, with all doors opening into and out of the vestibule
equipped with self-closing devices. Vestibules shall be designed so that in passing through the
vestibule it is not necessary for the interior and exterior doors to open at the same time.
Interior and exterior doors shall have a minimum distance between them of not less than 7 ft
when in the closed position.

Exceptions:

2—Doors not intended to be used as a building entrance door, such as doors to
mechanical or electrical equipment rooms.

3 2. Doors opening directly from a sleeping unit or dwelling unit.
4 3. Doors that open directly from a space less than 3,000 square feet (298 m?) in area.
5 4. Revolving doors.

6 5. Doors used primarily to facilitate vehicular movement or material handling and
adjacent personnel doors.

502.5 Cool roofs (Mandatory). Low slope roofs up to 2:12 shall be provided with a roof
covering where the exterior surface has:

1. A minimum total solar reflectance of 0.70 when tested in accordance with one of the solar
reflectance test methods listed below, and

2. A minimum thermal emittance of 0.75 when tested in accordance with one of the thermal
emittance test methods listed below.

Solar Reflectance Test Methods: ASTM C1549. ASTM E903. ASTM E1175, or ASTM
E1918.

Thermal Emittance Test Methods: ASTM C835, ASTM C1371. or ASTM E408.

11
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The values for solar reflectance and thermal emittance shall be determined by a laboratory
accredited by a nationally recognized accreditation organization, such as the Cool Roof Rating
Council CRRC-1 Product Rating Program, and shall be labeled and certified by the manufacturer.

See Appendix A for guideline.
Exceptions to 502.5:

1. The portion of the roof that is a rooftop garden, or green roof or covered by a rooftop
deck covering 1/3 or less of the aggregate area of the roof, is exempted from the
requirements of this section.

2. An area including and adjacent to rooftop photovoltaic and solar thermal equipment,
totaling not more than three times the area that is covered with such equipment, is
exempt from the requirements of this section.

502.6 Building Envelope Commissioning. For projects larger than 50,000 ft* conditioned area,
except heated only warehouses and semiheated spaces, detailed instructions for commissioning
building envelope systems (see Appendix B) shall be provided by the designer in plans and

specifications.

503.2.1 Calculation of heating and cooling loads. Design loads shall be determined in
accordance with generally accepted engineering standards and methods (for example,

ASHRAE HandbOOk—Fundamentals)%%p*%eéhwes—éeseﬁbeeH%th%ASHPu%G%

wrth—th%SH&&E—H#AGéystems—and—E%pmem—Hatmeek Alternatlvely, des1gn loads shall

be determined by an approved equivalent computation procedure, using the design parameters
specified in Chapter 3.

503.2.2 Equipment and system sizing. Heating and cooling equipment and systems capacity
shall not exceed the loads calculated in accordance with generallv accepted englneerlng
standards and methods Se : nele piece pmentp e h-h o

503.2.3 HVAC equipment performance requirements. Equipment shall meet the minimum
efficiency requirements of Tables 503.2.3(1), 503.2.3(2), 503.2.3(3), 503.2.3(4), 503.2.3(5),
503.2.3(6) and 503.2.3(7) when tested and rated in accordance with the applicable test
procedure. The efficiency shall be verified through certification under an approved
certification program or, if no certification program exists, the equipment efficiency ratings
shall be supported by data furnished by the manufacturer. Where multiple rating conditions or
performance requirements are provided, the equipment shall satisfy all stated requirements.
Where components, such as indoor or outdoor coils, from different manufacturers are used,

12
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calculations and supporting data shall be furnished by the designer that demonstrates that the
combined efficiency of the specified components meets the requirements herein.

Exception: Water-cooled centrifugal water-chilling packages listed in Table 503.2.3(7) not
designed for operation at ARHI Standard 550/590 test conditions of 44°F (7°C) leaving
chilled water temperature and 85°F (29°C) entering condenser water temperature with 3
gpm/ton (0.054 I/s.kW) condenser water flow shall have maximum full load and NPLV
ratings adjusted using the following equations:

Adjusted maximum full load kW/ton rating = [full load kW/ton from Table

503.2.3(7))/Kadj

Adjusted maximum NPLV rating = [IPLV from Table 503.2.3(7)]/Kadj

Where:
Kadgi = 6.174722 - 0.303668(X) + 0.00629466(X)* - 0.000045780(X)?*
X = DTgq+ LIFT
DTsq = {24+[full load kW/ton from Table 503.2.3(7)] % 6.83}/Flow
Flow = Condenser water flow (GPM)/Cooling Full Load Capacity (tons)
LIFT = CEWT-CLWT (°F)

CEWT = Full Load Condenser Entering Water Temperature (°F)
CLWT = Full Load Leaving Chilled Water Temperature (°F)

The adjusted full load and NPLV values are only applicable over the following full-load
design ranges:

Minimum Leaving Chilled Water Temperature: 38°F (3.3°C)
Maximum Condenser Entering Water Temperature: ~ 102°F (38.9°C)
Condensing Water Flow: 1 to 6 gpm/ton 0.018 to 0.1076 1/s x kW) and X >39 and <60

Chillers designed to operate outside of these ranges or applications utilizing fluids or
solutions with secondary coolants (e.g., glycol solutions or brines) with a freeze point of 27°F
(-2.8°C) or lower for freeze protection are not covered by this code. All chillers shall meet the

minimum ARI efficiency performance requirements of Table 503.2.3(7)

503.2.4.4 Shutoff damper controls. Both outdoor air supply and exhaust ducts shall be
equipped with motorized dampers that will automatically shut when the systems or spaces
served are not in use.

Exceptions:

3—Gravity dampers shall be permitted for outside air intake or exhaust airflows of
300 cfm (0.14 m’/s) or less.

2. In systems where dampers are prohibited by the Mechanical Code.

13
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503.2.6 Energy recovery ventilation systems. Individual fan systems that have both a design
supply air capacity of 5,000 cfim (2.36 m’/s) or greater and a minimum outside air supply of 70
percent or greater of the design supply air quantity shall have an energy recovery system that

Exception: An energy recovery ventilation system shall not be required in any of the
following conditions:

1. Where energy recovery systems are prohibited by the International Mechanical
Code.

2. Laboratory fume hood systems and biological safety cabinets. that-inelade—atleast

3. Systems serving spaces that are not cooled and are heated to less than 60°F (15.5°C).

4. Where more than 60 percent of the outdoor heating energy is provided from site-
recovered or site solar energy.

5. Heating systems in climates with less than 3,600 HDD.

7—Systems requiring dehumidification that employ series-style energy recovery coils
wrapped around the cooling coil.

503.2.7 Duct and plenum insulation and sealing. All supply and return air ducts and
plenums shall be insulated with a minimum of R-5 insulation when located inside the building
thermal envelope uneenditioned—spaces and a minimum of R-8 insulation when located
outside the building thermal envelope in accordance with Table 503.2.7. When located within
a building envelope assembly, the duct or plenum shall be separated from the building exterior
or unconditioned or exempt spaces by a minimum of R-8 insulation.

Exceptions:
1. When located within equipment.

2. When the design temperature difference between the interior and exterior of the duct
or plenum does not exceed 15°F (8°C).

14
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All ducts, air handlers and filter boxes shall be sealed—Jeints-and-seams-shall-comphywith
Seetion—603-9—of in accordance with the aternational Mechanical Code_and SMACNA

Method A.

TABLE 503.2.7 Insulation Of Ducts

Insulation Types

Mechanically
Cooled and Insulation Types
Duct Location Qutside Air Heating Only
1. On roof or exterior of building R-8, V. W R-8.W
2. Located inside the building thermal envelope R-5.V R-5
3. Located outside the building thermal envelope R-8.V R-8 W

Note: Where ducts are used for both heating and cooling, the minimum insulation shall be as required for

the most restrictive condition.

V. Vapor Retarders: Material with a perm rating not exceeding 0.5 perm (29 ng/Paesem?). All joints to be

sealed.

W. Approved weatherproof barrier.

503.2.7.1.3 High-pressure duct systems. Ducts designed to operate at static pressures
in excess of 3 inches w.g. (746 Pa) shall be insulated and sealed in accordance with
Section 503.2.7. In addition, ducts and plenums shall be leak-tested in accordance with
the SMACNA HVAC Air Duct Leakage Test Manual with the rate of air leakage. (CL)
less than or equal to 6.0 as determined in accordance with Equation 5-2.

(Equation 5-2)

CL=Fx/P"®

where:

F
P

= The static pressure of the test.

= The measured leakage rate in cfm per 100 square feet of duct surface.

Documentation shall be furnished by the designer installer demonstrating that
representative sections totaling at least 25 percent of the duct area have been tested and
that all tested sections meet the requirements of this section.

TABLE 503.2.8
MINIMUM PIPE INSULATION #P-<d
(thickness in inches)

NOMINAL PIPE DIAMETER
FLUID <=15 | >157-4"° | >4”°¢
Steam 1% 3 4
Hot water 1% 2 2
Service Hot Water 1% 2 2
Chilled water, brine or refrigerant 1Y% 1Y% 2

For SI: 1 inch = 25.4 mm.

a. Based on insulation having a conductivity (k) not exceeding 0.27 Btu per inch/h - ft* - °F.

15
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b. For insulation with a thermal conductivity not equal to 0.27 Btu - inch/h - ft* - °F at a
mean temperature of 75°F, the minimum required pipe thickness is adjusted using the
following equation;

T =r[(1+tINK/k-1]

where:

T = Adjusted insulation thickness (in).

r = Actual pipe radius (in).

t = Insulation thickness from applicable cell in table (in).

K = New thermal conductivity at 75°F (Btu - in/hr - ft* - °F).
k=0.27 Btu - in/hr - ft* - °F

c. These thicknesses are based on energy efficiency considerations only. Additional
insulation is sometimes required relative to safety issues/surface temperature.

d. These thicknesses are based on energy efficiency considerations only. Issues such as
water vapor permeability or surface condensation sometimes require vapor retarders or
additional insulation.

50%—2—9—1—@hfeugh403—2—9%—General Constructlon docurnents shall require that all HVAC
systems be balanced in accordance with generally accepted engineering standards (see
Appendix B). Construction documents shall require that a written balance report be provided
to the owner or the designated representative of the building owner for HVAC systems serving
zones with a total conditioned area exceeding 5000 ft°.

ystems shall be balanced in a manner to first minimize throtthng losses. Then, for fans
with fan system power greater than 1 hp, fan speed shall be adjusted to meet design flow

conditions. Each supply outlet and zone terminal device shall be equipped with means for

air balancing.

503.2. 9 2 Hydronlc system balancmg lﬁdi%d-u&l—hyd-rem&hea%mg—and—eeeh&g—eeﬁs—shaﬂ
0 tons—Hydronic systems

hall be proportlonately balanced In a manner to ﬁrst minimize throttling losses; then the
pump impeller shall be trimmed or pump speed shall be adjusted to meet design flow

conditions. Individual hydronic heating and cooling coils shall be equipped with means for
balancing and pressure test connections.

Exceptions: Impellers need not be trimmed nor pump speed adjusted:

a. For pumps with pump motors of 10 hp or less.

b. When throttling results in no greater than 5% of the nameplate horsepower draw,
or 3 hp, whichever is greater, above that required if the impeller was trimmed.

503.2.9.4 Control Verification. HVAC control systems shall be tested to ensure that control
elements are calibrated, adjusted, and in proper working condition, and in accordance with the
designed sequence of operations.

503.2.9.5 System Commissioning. HVAC control systems shall be tested to ensure that
control elements are calibrated, adjusted, and in proper working condition. For projects larger
than 50,000 ft* conditioned area, except heated only warehouses and semiheated spaces,

16
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detailed instructions for commissioning HVAC systems (see Informative Appendix B) shall

be provided by the designer in plans and specifications.

[Delete TABLE 503.2.10.1(1) FAN POWER LIMITATION Without Substitution]

[Delete TABLE 503.2.10.1(2)
FAN POWER LIMITATION PRESSURE DROP ADJUSTMENT Without Substitution]

17
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503.3.1 Economizers (When used.)

TABLE 503.3.1 High-Limit Shutoff Control Options for Air Economizers
Allowed Control Types Prohibited Control Types

Fixed dry bulb

Fixed enthalpy
Electronic enthalpy®

Differential enthalpy
Dew-point and dry-bulb
temperature
Electronic enthalpy controllers are devices that use a combination of humidity and

dry-bulb temperature in their switching algorithm.

Differential dry bulb

a

TABLE 503.3.2 High-Limit Shutoff Control Settings for Air Economizers

Device Type Required High Limit (Economizer Off When):
Equation Description

Fixed dry bulb Toa> 65° Outdoor air temperature exceeds 65°F

. hoa>28  Outdoor air enthalpy exceeds 28 Btu/lb of dry
Iixed enthalpy T -
Fixed enthal Biw/lb® air®

. (Toa. Qutdoor air temperature/RH exceeds the “A”
Electronic enthalpy RHop) > A set point curve ®

18
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Outdoor air enthalpy exceeds return air

Differential enthalpy hoa > hga

enthalpy
) DPy>55°F o
Dew point and or Outdoor air dry bulb exceeds 75°F or outside

Dry-bulb temperatures dew point exceeds 55°F (65 gr/lb)

T0.>75°F
Set point “A” corresponds to a curve on the psychometric chart that goes through a point at
approximately 75°F and 40% relative humidity and is nearly parallel to dry-bulb lines at low humidity
levels and nearly parallel to enthalpy lines at high humidity levels.

a

[Delete TABLE 503.3.1(2) EQUIPMENT EFFICIENCY PERFORMANCE EXCEPTION
OR ECONOMIZERS Without Substitution]

503.4.2 Variable air volume (VAV) fan control.

503.4.2.1 Individual VAV fans with motors of +0-5 horsepower (%5 3.75 kW) or greater
shall be:

1. Driven by a mechanical or electrical variable speed drive; or

2. The fan motor shall have controls or devices that will result in fan motor demand of
no more than 30 percent of their design wattage at 50 percent of design airflow when
static pressure set point equals one-third of the total design static pressure, based on
manufacturer’s certified fan data.

For systems with direct digital control of individual zone boxes reperting-to-the-central
eeﬁtrel—paﬂel—the static pressure set—pemt—sh&l—l—be reset shall be used based—eﬁ—the—zene

503.4.2.1.1 VAV Fans with Motor Requirement of 1 hp and Less. Individual VAV fans

with motor requirements of 1 hp and less fan powered terminal units shall be driven by
electronically commutated motors (ECM).

Exception: Parallel flow boxes with intermittent heating only fan operation.
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503.4.3.2 Two-pipe changeover system. Systems that use a common distribution system

to supply both heated and chilled water shall not be used—b%des&gﬂed—te—aﬂew—a—dead—baﬂd

503.4.3.3.2 Heat rejection. Heat rejection equipment shall comply with Sections
503.4.3.3.2.1-and-503-4-3.3:2.2.

503.4.3.3.2.1 Climate Zones-3-and-4-2.For-ClimateZones3-and-4-as-indicated-in

1. If a closed-circuit cooling tower is used directly in the heat pump loop, either

an automatic valve shall be installed to bypass all but a minimal flow of water

around the tower, or lower leakage positive closure dampers shall be
provided.

2. If an open-circuit tower is used directly in the heat pump loop, an automatic
valve shall be installed to bypass all heat pump water flow around the tower.

3. If an open- er—elesed-circuit cooling tower is used in conjunction with a
separate heat exchanger to isolate the cooling tower from the heat pump loop,
then heat loss shall be controlled by shutting down the circulation pump on
the cooling tower loop.

503 4. 3 3.3 Two pOSItlon Valve Each hydromc heat pump eﬂ—th%hydfem&sys{em
P ¥ h A5 shall have a

two- posmon automat1c Valve 1nterlocked to shut off water ﬂow when the compressor is
off.

503.4.3.4 Part load controls. Hydronic systems greater than or equal to 300,000 Btu/h (87
930 W) in design output capacity supplying heated or chilled water to comfort conditioning
systems shall include controls that have the capability to:

1. Automatically reset the supply-water temperatures using zone-return water
temperature, building- return water temperature, or outside air temperatare enthalpy
as an indicator of building heating or cooling demand. The temperature shall be
capable of being reset by at least 25 percent of the design supply-to-return water
temperature difference; or

2. Reduce system pump flow by at least 50 percent of design flow rate utilizing
adjustable speed drive(s) on pump(s), or multiple-staged pumps where at least one-
half of the total pump horsepower is capable of being automatically turned off or
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control valves designed to modulate or step down, and close, as a function of load,
or other approved means.

Dehumidification. Where humidistatic controls are provided, such controls shall prevent

reheating, mixing of hot and cold airstreams, or other means of simultaneous heating and
cooling of the same airstream.

Exception: For the purposes of humidity control.

503.4.5 Requirements for complex mechanical systems serving multiple zones. Sections
503.4.5.1 through 503.4.5.3 shall apply to complex mechanical systems serving multiple
zones. Supply air systems serving multiple zones shall be VAV systems which, during periods
of occupancy, (except for dehumidification) shall be are designed and be capable of being
controlled to reduce primary air supply to each zone to one of the following before reheating,
recooling or mixing takes place:

1. FhirtyFifty percent of the maximum supply air to each zone.

2. Three hundred cfm (142 L/s) or less where the maximum flow rate is less than 10
percent of the total fan system supply airflow rate.

3. The minimum ventilation requirements of Chapter 4 of the International Mechanical
Code.

Exception: The following define when individual zones or when entire air distribution
systems are exempted from the requirement for VAV control:

1. Zones where special pressurization relationships or cross-contamination
requirements are such that VAV systems are impractical.

2. Zones or supply air systems where at least 75 percent of the energy for reheating or
for providing warm air in mixing systems is provided from a site-recovered or site-
solar energy source.

3. Zones where special humidity levels are required to satisfy process needs.

4. Zones with a peak supply air quantity of 300 cfm (142 L/s) or less and where the
flow rate is less than 10 percent of the total fan system supply airflow rate.

5. Zones where the volume of air to be reheated, recooled or mixed is no greater than
the volume of outside air required to meet the minimum ventilation requirements of
Chapter 4 of the International Mechanical Code.

6. Zones or supply air systems with thermostatic and humidistatic controls capable of
operating in sequence the supply of heating and cooling energy to the zone(s) and
which are capable of preventing reheating, recooling, mixing or simultaneous supply
of air that has been previously cooled, either mechanically or through the use of
economizer systems, and air that has been previously mechanically heated.
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503.4.5.1 Single duct variable air volume (VAV) systems, terminal devices. Single duct
VAV systems shall use terminal devices capable of reducing the supply of primary supply
air before reheating or recooling takes place. Individual VAV fans with motor
requirements of 1 hp and less fan powered terminal units shall be driven by electronically
commutated motors (ECM).

Exception: Parallel flow boxes with intermittent heating only fan operation.

503.4.5.4 Supply-air temperature reset controls. Multiple zone HVAC systems shall
include controls that have the capability to automatically reset the supply-air temperature in
response to representative building loads, or to outdoor air temperature. The controls shall
be capable of resetting the supply air temperature at least 25 percent of the difference
between the design supply-air temperature and the design room air temperature.

Exceptions:

1. Systems that prevent reheating, recooling or mixing of heated and cooled supply
air.

2. Seventy five percent of the energy for reheating is from site-recovered or site
solar energy sources.

3. Zones with peak supply air quantities of 300 cfm (142 L/s) or less.
503.4.6 Reserved. Heat recovery for service water heating. Condenser heat recovery shall

504.5 Pipe insulation. For automatic-circulating hot water systems, piping shall be insulated to
the levels shown in Table 503.2.8 for the following: Wq-th—l—meh—@é—ﬁmq}—ef—msu%aﬂen—hwmg—a

%ﬂ%&ﬂ}&rﬁ%&%&ﬂg—@%&mﬁm%&%—m»&%
feet-(2438-mm)-ofp

1. P1p1ng in n0n01rculat1ng systerns served by equ1prnent w1thout 1ntegral heat traps—s-hai—l—be

2. Recirculating system piping, including the supply and return piping of a circulating tank
type water heater.

3. The inlet pipe between the storage tank and a heat trap in a nonrecirculating storage system.
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4. Pipes that are externally heated (such as heat trace or impedance heating).

505.6.1 Exterior building grounds lighting. All exterior building grounds luminaires that
operate at greater than 100 watts shall contain lamps having a minimum efficacy of 60 45
lumens per watt unless the luminaire is controlled by a motion sensor or qualifies for one of
the exceptions under Section 505.6.2.

506.2 Mandatory requirements. Compliance with this section requires that the criteria of
Sections 502.4, 502.5, 502.6, 503.2, 504 and 505 be met.
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INFORMATIVE APPENDIX A
COOL ROOF GUIDELINE

Al. BACKGROUND

Cool roofs are highly reflective and limit heat absorption in a roof to reduce temperatures as
much as 60 degrees lower than a typical roof. According to the Cool Roof Rating Council
http://www.coolroofs.org/, there are hundreds of products that have been tested to meet the
Houston criteria and more continue to be tested. Qualified roof covering materials include a broad
spectrum from coatings to modified bitumen, metal, single ply, and the exposed surface of a built-

up roof.

A2. DEFINITIONS

Building Envelope. The exterior plus the semi-exterior portions of a building. For the purposes of
determining building envelope requirements, the classifications are defined as follows:

Building Envelope, Exterior: the elements of a building that separate conditioned spaces
from the exterior.

Building Envelope, Semi-exterior: the elements of a building that separate conditioned
space from unconditioned space or that enclose semiheated spaces through which
thermal energy may be transferred to or from the exterior, or to or from unconditioned
spaces, or to or from conditioned spaces.

Positive Roof Drainage. The drainage condition in which consideration has been made for all
loading deflections of the roof deck, and additional slope has been provided to ensure drainage of
the roof within 48 hours of precipitation. (IBC)

Roof. The upper portion of the building envelope, including opaque areas and fenestration, that is
horizontal or tilted at an angle of less than 60° from horizontal. For the purposes of determining
building envelope requirements, the classifications are defined as follows:

a. _ attic and other roofs: all other roofs, including roofs with insulation entirely below
(inside of) the roof structure (i.e., attics, cathedral ceilings, and single rafter ceilings),
roofs with insulation both above and below the roof structure, and roofs without
insulation but excluding metal building roofs.

b. metal building roof: a roof that is constructed with:

1. ametal, structural, weathering surface,

2. has no ventilated cavity, and

3. has the insulation entirely below deck (i.e., does not include composite concrete
and metal deck construction nor a roof framing system that is separated from the
superstructure by a wood substrate) and whose structure consists of one or more of
the following configurations:

(a) metal roofing in direct contact with the steel framing members or

(b) insulation between the metal roofing and the steel framing members or

(¢) insulated metal roofing panels installed as described in 1 or 2.
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c. _ roof with insulation entirely above deck: a roof with all insulation:

1. installed above (outside of) the roof structure and

2. continuous (i.e., uninterrupted by framing members).

d. single-rafter roof: a subcategory of attic roofs where the roof above and the ceiling
below are both attached to the same wood rafter and where insulation is located in the
space between these wood rafters.

Roof Covering. The covering applied to the roof deck for weather resistance, fire classification or
appearance. (IBC)

Roof Recover. The process of installing an additional roof covering over a prepared existing roof
covering without removing the existing roof covering. (IBC)

Roof Replacement. The process of removing the existing roof covering, repairing any damaged
substrate & installing a new roof covering. (IBC)

Reroofing. The process of recovering or replacing an existing roof covering. See “Roof recover”
and “Roof replacement.” (IBC)

Roof Repair. Reconstruction or renewal of any part of an existing roof for the purposes of its
maintenance. (IBC)

A3. REQUIREMENT

There are two (2) basic tests which classify the roof covering material. Results range from
0.0to 1.0:

Solar Reflectance: the ratio of the light reflected by a surface to the light incident upon it.
Minimum 0.70 required.

Thermal Emittance: the ratio of the radiant heat flux emitted by a specimen to that emitted by
a blackbody at the same temperature and under the same conditions. Minimum 0.75 required.

Example with Various Building Envelope Locations

Solar Reflectance: | Building Envelope  mem—
the fraction of solar Thermal Emittance: __ COOL ROOF REQUIRED - NOT REQUIRED -

. “E e o B
energy fhat s the relafive ability of S —————
reflected by the roof the roof surface 1o

rudiate absorbed heat

Lay-In Ceiling Gypsum Board
Ceiling

CONDITIONED CONDITIONED NON-CONDITIONEDY CONDITIONED
SPACE SPACE SPACE SPACE

Some heat is absorbed by the roof
and transferred to the building below

_
OFFICE WAREHOUSE WITH CONDITIONED AND UNCONDITIONED SPACES

A4. EXISTING BUILDING ENVELOPE

When there is no change to the status of an existing roof building envelope it does not need
to _meet the new guidelines. If the roof is already a building envelope and is not being
reconstructed it may remain unchanged. For example, where a retail strip center has a change of
occupancy to a restaurant and the roof is unaffected, it is not required to meet new provisions. If
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the existing roof was not a building envelope, and will not become part of the building envelope
due to changing the space below to conditioned space, the existing roof may remain.

A5. APPLICABILITY

Commercial Buildings or Multi-Family Residential Buildings over 3 stories, with a roof
slope up to 2:12 pitch when any of the following occur:

1. New building (or addition) enclosing conditioned space where the roof serves as a portion
of the building envelope.

2. Conversion of a building (or space) from unconditioned to conditioned space where the
roof serves as a portion of the building envelope.

3. Alteration or repair (re-roof) to existing roofs where the roof serves as a portion of the
building envelope. Alterations made to an existing roof that affect the existing building
envelope must comply. Those that do not affect an existing building envelope may remain
unchanged. These are the situations that affect whether the cool roof requirement applies:

SCOPE OF WORK EXISTING ROOF COVERING EXISTING INSULATION REQUIREMENT
1. COMPLETE REMOVAL OF ROOF Removed Above Deck Removed Roof Insulation and Cool Roof
MATERIALS TO DECK Below Deck Remains No Requirement
Patches Patches Repair affected area to existing

Edge-to-edge, and Replace that portion of the roof
2.REPLACE PORTIONS OF ROOF | corner-to-corner Removed insulation and cool roof

a
FULL DEPTH (THICKNESS) NOT an Edge-to-edge, or

Corner-to-corner but > 50% Removed Roof Insulation and Cool Roof
total area
3. REPLACE ROOF COVERING Exposed Roof Insulation and Cool Roof
ONLY (RECOVER) Removed
Not Exposed No Requirement
4. APPLY COATINGS ONLY Remains Remains or None No Requirement

a.  The roof area will be between expansion joints or between area dividers such as parapets or edges.

A6. EXEMPTIONS

The provisions of this code do not apply to: (a) single-family houses, multi-family structures
of three stories or fewer above grade, manufactured houses (mobile homes) and manufactured
houses (modular), (b) buildings that do not use either electricity or fossil fuel, or (¢) equipment
and portions of building systems that use energy primarily to provide for industrial,
manufacturing, or commercial processes. When a space is conditioned solely for process energy
needs, including product storage requirements such as humidity control or refrigeration, it is not
required to meet the cool roof provisions.

A7. ELEMENTS
A7.1 Gravel Roofs

Crushed stone and gravel roof coverings are prohibited in the City of Houston. This does not
apply to ballast rock with minimum 1 % inch diameter.
A7.2 Lay-in Ceilings

Lay-in ceilings with insulation are not considered part of the building envelope because they
allow air infiltration.
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A7.3 Re-roofs

Roof covering replacements require positive roof drainage.
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INFORMATIVE APPENDIX B

INFORMATIVE REFERENCES

This appendix contains informative references for the convenience of users of this code and

to acknowledge source documents when appropriate. Some documents are also included in

Section 12 “Normative References,” because there are other citations of those documents within

the code that are normative.

AABC

Associated Air Balance Council
1518 K Street Northwest, Suite 503
Washington, DC 20005
aabchg@aol.com

NEBB
National Environmental Balancing Bureau

ASHRAE

1791 Tullie Circle, N.E.

Atlanta, GA 30329

Toll-free for Customer Service: (800) 527-4723
(U.S. and Canada only)

Phone: (404) 636-8400

Fax: (404) 321-5478

SMACNA
Sheet Metal & Air Conditioning Contractors’

8575 Grovemont Circle
Gaithersburg, MD 20877
http://www.nebb.org

National Association

4201 Lafayette Center Drive
Chantilly, VA 20151
info@smacna.org
http://www.smacna.org
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