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Introduction

Beichuan county, located in north of Sichuan Province, was the most severely damaged
township in last May's Sichuan earthquake. Reconstruction of a new Beichuan is a high-
profiled project by the governments. In addition to constructing structurally-sound,
quake-safe buildings in the new development, rebuilding Beichuan presents an
opportunity for constructing new low- to zero-carbon communities in the region. In fact,
building up greener communities in the reconstruction has become a top priority for the
county, which, at an estimated 7 square km, is expected to have 50,000 residents in 2015
and 70,000 in 2020.

The recent focus of construction projects is on the east side of the river, while land on its
west bank will be reserved for development in the mid- to long-term. In the near term, a
number of new public buildings are scheduled to be constructed starting in November
2009. As indicated by the deputy county chief, Mr. He Wang, the construction timeframe
is unusually tight. Many buildings, although in various stages of planning and design,

will be constructed starting in November 2009. Timely expert advice on design
improvement and planning considerations will benefit the integration of energy efficiency
and environmental benign elements in Beichuan’s reconstruction, and will help
promoting integrated development of green communities with low- to zero-carbon
emission from the region.

In order to create synergies and provide technical assistance with the support from US
Department of Energy, LBNL sets the following goals with the theme of promoting green
community development:
1. Help creating healthy and comfortable built environments
2. Advocate efficient use of natural resources in design and operation that would
reduce costs and achieve zero-carbon emissions, and
3. Provide guides for integrated environmental planning and green design.
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In particular, we advocate an integration approach in planning, design and construction
process for energy-efficient buildings, and provide quick recommendations for energy
and environmental considerations so that the right decisions for design and construction
are made in the process. For example, designing high-performance schools would not
only use less energy, cost less to operate, and emit less energy-related pollutants and
carbon than conventional buildings, but also would create better thermal environmental
conditions conducive to learning for the occupants (e.g., students). Successful
implementation of measures for zero-carbon emission may also be duplicative in the
region and be a living teaching and learning tool for green development.

In Beichuan where it is cold in winter and sometimes hot in summer, no space heating is
required for public buildings under current national building energy codes or design
guides for the climate zone. Therefore, designing and delivering buildings that are
conducive to people’s comfort and health, while being a challenge, presents a unique
opportunity to promote development of green communities with low- to zero-carbon
emission.

Purpose and Tasks

Our purpose is to provide technical assistance in the building planning, design and
construction phases to promote green communities in Beichuan Reconstruction.
Specifically, we conducted design reviews, building performance analysis, and developed
recommendations for design improvement and/or considerations. The main tasks
undertaken include the following:

1) Identify Points of Contacts (POCs) for leading the project

2) Obtain building design information
= Local weather data
= Building designs and their characteristics

3) Outline and carry out a review plan

= Perform local weather analysis

= Review designs

= Obtain and review green building standards in China and the United States

4) Develop recommendations for design/planning

= Draft general recommendations for design and construction

= Perform building simulation to analyze thermal-environmental performance
= Finalize recommendations

5) Interact with POC of Beichuan Reconstruction and deliver summaries of the
recommendations

= Provide draft recommendations

= Deliver final recommendations.
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Project Outcomes and Accomplishments
1. Project teams were formulated with POCs identified.

The LBNL team was formulated on September 22, 2009. LBNL Point of Contact (POC)
to lead the project is Tim Xu, with technical assistance from Chuang Wang and Tianzhen
Hong. Supervision was provided by Mark Levine. In addition to emailing to Construction
Department of Sichuan Province, phone calls were made to communicate with designers,
planners, and/or officials associated with Beichuan Reconstruction. As a result, we have
identified Mr. He Wang as the Point of Contacts (POCs) for this Beichuan project. Mr.
He is an architect and urban planner, and was appointed Deputy Chief of Beichuan
County in charge of high-profiled Beichuan reconstruction. Mr. He leads a local
Beichuan team in the planning-design-construction process, and is keen on implementing
green planning and designs in the processes.

2. Obtained building designs and weather data

The weather data analysis is critical for reviewing and developing recommendations of
local green building design and construction of various types in the Beichuan. LBNL has
gathered weather data sets suitable for Beichuan region and developed pre-design
analysis. Following phone discussion between the POCs, the Beichuan team has
identified four project candidates that can benefit from LBNL’s advice. Preliminary
designs of four different buildings were then sent to LBNL for review.

3. Outline and carry out a review plan
3.1 Summary of local weather analysis

Predominant wind’s directions and speeds in the region change with month and season of
the year. Figure 1 shows the aggregated frequencies of wind speed per wind direction in a
year. Except for summer months when NW wind becomes more evident, NE wind
appears to be most dominant throughout the year with SE wind being secondary. Because
the school is normally closed for summer vacation, we have examined ways of
optimizing the school design to improve the building’s thermal environmental
performance when typical occupancies are expected. In hot summer months, SE winds
are more common. In addition, based upon the TMY data, we have found that it is
common to have natural winds in the region (e.g., over 60% of the time with detectable
wind speeds).

The weather is generally mild during spring and fall, and becomes cold in winter and hot in
summer (Figure 2). Annual heating-degree days are approximately 1500 HDDs and cooling-
degree days up to 55 CDDs. Cooling load is normally not so demanding during occupancy
hours in public buildings. Air humidity in the region is generally higher, e.g., 70-80% RH.
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Figure 1 Wind Speed Distribution.
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Figure 2 Average Daily Air Temperatures.

3.2 Summary of building characteristics (four building types)

Based upon the design and planning material received from the Beichuan team, Table 1
summarizes the key characteristics of the buildings.
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Table 1. Summary of public building information (Locations-all in Beichuan

County)
N | Building Name | # of Bldgs Type Story | Total Floor
Area (m?)
1 | Yong Chang Classrooms Education | 3 1,0340
First Dorm 5,450
Elementary Dining 3,350
Total 19,000
2 Sports Center One outdoor field Public - Typical
complex Assembly
Training facility 2-3
gymnasium high-
Sports ceiling
3 | Qiang Cultural Library Public 3,500
Museum Culture exhibition Assembly | 1-4 3,000
Qiang Museum 8,000
Total 14,500
4 | People’s Offices + hospital Health 3-9 22,546
Hospital complex Care + 1424

3.3 Review of green building standards in China and the United States

We have reviewed a number of relevant building standards or green building guidelines
developed in the United States and in China. No single document provides complete
information on design criteria for school buildings. In fact the available standard or green
guide typically address a portion, if any, of the many parameters that affects the energy
and thermal environmental performance for school buildings. For example, Table 2
summarizes the design criteria from existing green guides and building standards related
to schools.

Table 2. Summary of design criteria from green guides and building standard for

School
Indoor HVAC Envelop K Window
temp Vent. W/m?K
Ext Ext. K/SC
°C Wall Roof Door (WIm?K) WF operable
GB/T 50378-
2006 Refer to GB Refer to GB
Green bldg 50189 50189 - >30%
Office K2.5-4.7
16-20 Winter 11 ach /SC0.4-0.55
GB 5'0189 25 Summer (no | elementary 1.0 Pending Need
Public bldg* school info) school floor 0.7 orientation shading
JGJ 134- K254
SC pending
2001_/3116_'2001 16-18 Winter orientation,
(Residential) 26-28 Summer | 1ach 1.0-1.5 | 0810 | 3 wWw
16-18
GBJ99-86 classroom 3ach
(School) 18 library 2.5 ach dorm >1:6
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ASHRAE 90.1- 0.857 0.36

2004 0.607 | 019 K2.67-3.8
nonresidential floor attic 3.97 ISHGC

ASHRAE 189.1

green bldg -
Classroom

ASHRAE 22-24 Winter
handbook 26 Summer -

* Assumes central systems only; no space heating enforced for the region; few guidelines
applicable to school buildings.

4. Develop recommendations for design/planning

Upon our reviews of the regional weather data and design information provided by
Beichuan team, we have developed a list of general recommendations for all buildings,
and conducted additional performance analysis of one school building in Beichuan using
DOE’s EnergyPlus simulation program. The results from simulation analysis allow us to
develop further recommendations and guidelines for school design and construction in
the region, as compared to existing green design guides or standards in China and in the
UsS.

Critical recommendations related to environmental quality and safety, if any, have been
conveyed to the Beichuan team for design improvement and considerations based upon
the review and analysis of available designs. Two draft reports on the list of
recommendations were developed and delivered on October 9 (English version) and
October 28 (Chinese version). The final reports with a refined list of recommendations
were completed on October 29, 2009, ahead of the targeted November deadline.

4.1 Summary of Recommendations

In general, building envelop is a main factor in affecting thermal environmental
performance of a building, and has significant impact on energy use especially when
HVAC is included. Implementing good building envelope technologies available today
make buildings more efficient, durable, comfortable, and adaptable. When required,
HVAC design should consider interrelated building systems and energy-efficient designs
often need smaller HVAC systems. Careful planning and efficient use of natural
resources (e.g., water) for various purposes should be integrated. Table 3 enlists the
recommendations, when applicable, for all buildings.
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Table 3. Design considerations for achieving green planning, design, and

construction.

Measure and Design School | Culture Sports Hospital
Considerations center facilities

Indoor

Environmental

Quality Operable windows X X X some
Non- or low-VOCs from paints and
furnishings X X X X
Non-lead paints and furnishings X X X X
Irrigation water vs. drinking water
Controllable low-flow

Water usage sprinkler/dripping X X X X
Low-flow faucets, toilets X X X some

artificial

Landscape - - turf -
Re-orientation of existing
design/layouts to take advantage of

Orientation NE/SE winds to Maximize natural

and natural ventilation

resources X X X some
Direct exhaust air, air-borne
contaminant dispersion to non-
occupied spaces - - - X
The cool (e.g., white) roof reflects
solar radiation, reducing the heat

Exterior island effect and internal cooling

Material loads. X X X X
Use light exterior colors with higher
reflectance and high emittance to
reduce solar heat gains X X X X
Apply sufficient insulation to exterior

Envelope walls, roofs, and floors X X X X
Maintain thermal mass - X,museum | - -
Optimize building shapes to have a
smaller shape coefficient X X X X

class

Design window-wall-ratio within room up
40% or less t0 60% | X X X
Avoid large windows facing west

Fenestration without shading device X X X X
Design exterior shading for west-
facing and south-facing window X X X X
Use high-performance double-
glazing windows with low-e
coatings. The windows have low U-
factor, low SHGC, and reasonable
visible transmittance for daylighting. | x X X

Other

Structures Add shaded corridors X X X X
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Measure and Design School | Culture Sports Hospital
Considerations center facilities
when when
Vent exhaust from attics X applicable | applicable | x
Maximize day-lighting and controls
to reduce electric lighting while
Daylighting keeping daylight glare under control | x X X X
X
Appropriate sky-lighting library | xlibrary no X
Electric Use programmable timing control to
Lighting reduce electrical lighting X X X X
Use occupancy sensor controls to X, hall
reduce electrical lighting ways X no no
Include dimming control to reduce
electrical lighting maybe X X no
Use efficient CFL lamps and fixtures
such as T8 and T5 lamps (indoor) X X X X
Use LED lamps for outdoor and
signs lighting X X X X
Variable-speed ceiling fans (safe,
HVAC low-speed) X X X -
Consider demand control mechanical
ventilation X X X X
Select appropriate HVAC system
type (including mechanical vent.
only), zoning, and controls no AC X X X various
Use radiant cooling and heating
systems X,museum | X, gym some
Use air-side and water-side
economizers X X X
Use variable speed drives for fans
and(or) pumps X X X
Use high efficient chillers and
variable speed chillers. - X X
Use multiple chillers instead of a if
single large one necessary | x X
Use reset controls to adjust supply air
rates and temperatures, fan static
pressure set point X X X
Use reset controls to adjust chilled if
water temperatures necessary | X X
Control optimal hot water supply
temperature, and condenser water if
temperature necessary | x X
Use high efficient boilers such as
Boiler condensing boilers. X X X X
Use multiple boilers instead of a
single large one X X X X
Use heat recovery X X X X

X: applicable; planning and design of the four buildings are illustrated in Figures 3 through 6 in Appendix.

In addition, the following considerations shall be included for planning and designs.
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» Bus stops and public transportation integration

» Bicycle parking spaces

» Additional shades and shelters to the parking spaces

» Shaded porches and walkways around the buildings

» South-facing windows with high SHGC ratings to provide a building with
heat in the winter

» Properly designed roof overhang or corridors may reduce the solar heat
gain from south- or west-facing windows in the summer

> Include easy post-construction addition of window coverings — shades,
blinds, mesh screens, and awnings, which will reduce solar heat gain in the
summer

> Fire safety and emergency measures and equipment

» Space and facility of battery-chargers for electric vehicles

» User-friendly designs for persons with disability should be advocated and
implemented indoors and outdoors for all buildings, e.g., ramps for
handicapped access to and within all buildings.

Hospital design should brace for possible outbreaks of diseases like bird flu that leap the
species barrier from animals to humans. Lessons learned from SARS, HIN1, mad cow
disease, and other illnesses should be integrated for coping with such outbreaks.

Due to the tight schedule and limited resource, it is impossible to develop detail
recommendations for the hospital. However, one critical aspect in hospital design and
space planning is to avoid potential cross-contamination caused by either improper
system control or by improper exhaust or space allocations. For example, infection
control and isolation can be compromised when the door from the isolated patient's room
is opened. An anteroom maybe recommended as a means of controlling airborne
contaminant concentration through containment and air dilution. While proper air
handling and ventilation control is necessary in surgical services, airborne infection
isolation spaces, protective environment rooms, laboratories, local exhaust systems for
hazardous agents, and other special areas, the existing design and layout of infection
clinics offices and isolation rooms for treatments may pose risks in cross-contamination
to the adjacent spaces with neighboring windows.

The concerns about the existing design of infection clinics and treatment had been
conveyed to Beichuan POC earlier. We recommend that design and planning
improvement be made to avoid potential risks.

4.2 Additional Guide for School Design though Performance Simulation and
Analysis

High-performance schools are comfortable, healthy learning environments that integrate
indoor environmental quality, natural and electric lighting, comfort, acoustics, local
climates, and safety. In the US, the CHPS (Collaborative for High Performance Schools)
organization developed best practices manuals, available for free download at
www.CHPS.net, for designing high performance schools. The CHPS design scorecard is
attached in the Appendix for reference.
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Besides the general recommendations for school buildings, we aim at developing
important guidelines based upon energy simulations using EnergyPlus program. Our
analysis is focused on thermal environmental performance improvements for school
buildings through optimizing building design in the local weather. The goal is to improve
student comfort levels in the newly built learning environment, while greatly reducing
and even eliminating energy use for space conditioning compared to state-of-the-arts
schools in open literatures.

Based upon the weather data analysis of the region and building performance simulations
using Energy Plus, we recommend the following guidelines in planning and designing
school buildings in Beichuan region:

» Enhance natural ventilation and daylight whenever appropriate for weather
and seasonal conditions.

» Implement glare control while maximize natural daylight.

> Increase windows area with proper shading designs, and utilize ceiling
fans to avoid overheat in summer.

» Improve enclosure insulations (wall, roof, windows, doors) and minimize
infiltrations to avoid heating requirement during winter.

Key measures include:

» Design with larger windows to allow maximal daylight penetration, with
window to wall ratio up to 60%. WW ratio should be no less than 40%.

» Double-glass would be recommended when budget permits.

» While single-layer-glass windows for classrooms are acceptable, measures
must be taken to obtain and install highest-quality windows that have
minimal unintended infiltration or leakage, and avoid condensations.

» Avoid using horizontal sliding windows for classrooms.

» North-facing windows should be no larger than south-facing windows, if
not equivalent. External shading should be provided for south-facing and
west-facing windows.

In case air conditioning is required for specific applications, central systems shall be
avoided.

5. Interact with POC of Beichuan Reconstruction and deliver a summary of the
recommendations.

Communications on LBNL recommendations were performed via phone calls and emails.
LBNL is interested in learning about the planning-design-construction development and
decision-making processes from the Beichuan team. The final reports on
recommendations are completed, in both Chinese and English versions. They are
delivered to the Beichuan POC by October 29, 2009.
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Appendix A — CHPS Design Scorecard

Collaborative for High Performance Schools (CHPS) Designed Scorecard

Based on the 2009 Edition For New School C

School Name:

Stats: Zip:

Is this the final CHPS scorecard? YES or NO (Please cirdia)

Tegistared Principal Archibsct [ Signalre)

Wams, Tiis, Date (Fie3se prir) Wame, THs, Dats (FIE35E B

&
g E FOR SELF CERTIFICATION, PROVIDE NARRATIVE, CALCULATIONS, DOCUMENT! PLAN
=3 REFERENCE HERE. Shest as

LEADERSHIP, EDUCATION AND INNOVATION (1 prerequisite; 13 possible points)

1. Leadership (4] LEN.1 Dbinct Level Commitment  1-2  Distnict must maintan CHPE membership and pass (A0 Namasve
2 boar-evel resoiution that mandates complance
wiS GHPE. Two point ¥ resciution ncorporates.
CHFE Maintanance and Oparations program.

LEN2 Integrated Design 12 Impiement at ieast two Integrated design tzam
workshops o discuss high performance goxis.
Workshops must be conducted at 50 and GO
phazes of project

2. Bohooks ac Learning Tools (1) LEIZ0 Educational Dispiay Req  Frovide a permanent educational display i El x
prominent school location
V=R Areas 1 Frovide at least ed
3. inncvation (£) LEI3.1  Innovasion 14 Impiement new technoiogies or sirategies that
further Righ performance goais.
LEI3.2 Design for AdaptabilRy, 2~ Frovide a plan and imgiement stategies Sat
Durabilty and promote material conservation and ease of
SUSTAINABLE SITES (2 prerequisites, 14 possible points)
1. Bite 3sdeation (8) 281.0 Code Compiiance Req  Comply with all requirements of TiSe 5 and CA x x
Education Code and Publc Resource Code section:
specied.

TE1.  Erwienmen@lly Senzbve 1 N development on skes Mat ars: prive sgrkaltural
d &and, in iocd zone, habitat far endangered species,
greenfieic, near 3 wetiand or considersd parand.

SE12 Central Location 1 Creabe camirally located shies within which S0% of
students are iocated wihin minkmam dstances of
the schoot

TE13  JontUse of Facibes T Dezign at least one space for “oint-use” and prowd

spectied securfy measures.

BE14  JointUse of Pams 1 Share park or recreation space.
SE15 Reduced Footprnt 1 Reduce the buldng foomprnt
[Z Trancporiation (2 BEZ1  Fublic Transporaton T Locate near pubic N
SEZ2  Human Fowersd 1 Provide bike. scocter or skat=board racks & bike
Transportation Ianes for & percentage of Me school popaiation.
SEZ3  Mmmze Faming 1 Mnimz= parking ict & create prefemed parking for
carpoas.

3 stormwater Managemeant (2] TEE0  Consructon GNE RN HEq  Conbol eromon & sedimentation 1o reduce negasvel e[
Controi mpacts on water & air qualty.

SE3.1 _ Limit Stomwaker Runcft 1 Mnimze rnc®
TEEZ  Treat Shormaater RUnon T Trestrunan.
4. Outdoor Burfaces & Epaves (3) 5541  Feduce Heat Isiands - 1 Steade or ighten Impervious areas, of reduce:
Landzcaping lssues mpervious parking.
TE4Z  Aeduce Heal lmands - T nzill ool or green rodf.
Cool Roafs
TE43  Cehool Garden T Provide Imastuciure for 3 school garden with size

dependent on student capacky.

[= ufdeor Lighting (11 BES.1 Light Foliiion Redachion T WAnimizs cutdoor laminabion.
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(WATER (1 prerequisite; 9 possible points)

1. Oufdeor Syclams 1) WETD Cresee Water Use Sudget  Req  Establan waber e budget & conform b5 the local |00 [ &0
water emcient landzcape cranance.
WET.1 Heduce Potabie Waler for | 1-2  FEQUCE pOREIE waker by S0% or 100%, Of 0 hot
Uz for Non-Recreatora Instal pamanent Iigstion systems for landzcaping
Landzcaping Areas amas.
WE12 Reduce Potabie Water for 1 Reduce posabie water by 50% and install sol
Recreational Aren maisturs maters or ET Controlers on recreation
Landzcaping Tekds
WE13 Imgation Gystem Testng 1 Create imgation commissioning pian, test Frigation
and Training =ystems and train staf.
2 indcor aycteme (2] WEZ1 Recuce Sewage T 35% recuction i pomabie waRer Use for sewage
Conveyance from Tolets Conveyance and provide shes-of Capabilies for
and Urinals waiter suppiy i all urrals and water ciosets.
WE22 Reducs Indoor Foiaoies: 12 Decrease waler use by and soditional 20% or 40%|
Waser Use afier meeting Energy Pollcy At of 1252
2 water Emolency (1) WES.1 Wamer Management 1 Install 2 water management system b monktar
Eystem usage and reduce consumgtion
ENERGY (2 isites: 29 possible points; minimum 2 points required)
1. Energy Emslency (22) EET0  WMmimum Enemy Feq  Dezign bulang o exceed 108 242008 By 15% X[ x
Parformance
EET1  Guperor ey TTE 6% I 44% reucion I 10MI e Snergy USE from
Performance Title 24-2008 bazeime.
EE12 Energy Canservason T Instal Intenocks to tum o= heakng and cooing
Imeriocks quipment ¥ 0oors and windows ane open.
EET3  Watura veniabon T2 Comply with Tioe 23, Far 5, 1210 Tor aasembly
spaces andior 50% of rpical claszroams.
EE14  Energy Management 12 Insiall Enerny Management Sysiem and provide
Systems: training and manusis for maintenance percnned.
Addtional point for piug load.
2 Afiernate Energy Sourcec [§) EEZ1 OnrGit Renewabe = insiall weo-based pENOrmance monionng SsiEm
Energy and provide 1-90% of the bulidng's TDW enemy usd
through on-site renewabie sysiems.
2. Commicsloning & Training (2]~ EE30  Fundamental Reg  Thind party or disincs verification of bulding sysemsl 0N
Commissioning & raining.
EE3.1 Enhanced Commissioning 12 Additional third party or district verfication of buliding
Systerns, training and best pracices.
CLIMATE (8 possible points]
1. Gresnhoucs Gas Emission TLi7  Cimaie Change Acton Thonze soamgies Al FEGUCE QrEarmouie §as
Redustion (3) missicns andfor measure and report emissions
annuaty.
2 Greennoucs Bas Emision Gra Newal 2 Create 2 schoot that produces at ieast as much
Redustion [5) slectricity as & uses In a year and uses renewable
Enengy sirmisgies.
CLZ2  Zero Met Enemgy Create a schocl that produces at least as much
slectricity as i uses In a year {without using %ossl
fuel based energy sourCes produced o=-site) and
uzes renewabie energy stateges
MATERIALS AND WASTE MANAGEMENT (2 prerequisite: 18 possible points)
1. Reeyoling (0} ME1D Cuwrage and Colection of  Req  West iocal stancards for recycing space & faciitatz | 30 [0
Recycisties the separation and collection of materiais for
T ) WMEZT WMmimum Constuction S HEQ  FEC/CIE, COMPOS: Sndior Sawage ot R8st 50% of [N
i) Waste Management non-hazamious CoRstruction and demolition debris.
ME21  Cenzructon Sl Waste 2 Recyce, compos andior sakage at least 75% ar
Management 50% of non-hazandous consrucson and demoiiEcn
2. Bullcing Reuce (21 MEZ1 Buldng Reuse- Syucare  1-2  Reuse 75% of S5% of swstng strucurs and sheil
and net
ME32 Bullding Reuse - imerar 1 Use existing on-ske non-shel siements In at least
Non-structural Elements S0% of complesed baikiing.
[+ 2chainabls Matsniale (7] WEZ1 Recyoed Comient =T Folow prescriphive or DEROrMANCE 30orac
ME<2 Rapily Renewabie and 2 2.5% of matenals e rapkly renewable or specty
Crganicaly Grown rapidiy remewabies for S0% of one of the Isted
Matcriats major interior fiRishe's of structural materiais. Extra
paint for uzing organic materats.
MEZ3 Gersfled Wood 1 E0% of wood must be centited
WEZZ Eavaged Materal Follow prescripive or performance approach,
5 sushainatle Materials - Multl MES1  Emvienmentally Use s credt Inssead of 2,144, Intener Anlsnes
attribute i2) Preferabie Products must mest EG2.2. Eam a one-haif foint for each
cerified EFF Sroduct
& Buctainatic Materials - LCIA 8] MES.1  Envienmental T4 Chooss producss that have undergone: a IFs: cycie
Performance Reportng impact azsessment by natianal standards.
INDOOR ENVIROMMENTAL GUALITY (2 prerequisiies; 25 possibia points)
- Lighting and ] EGI.1_ Dayightng T4 Wieel mnimuUm requrements and ChOGSE o of
thres cptions.
EGiZ  View Windons T Direct line of ke giazing for 50% of Cassmoms,
toraries and adminisimation aneas and provide view
glazing equal ko or greater San 7% of the floor area|
EQ13  Bectic Lghting 1 Provide high quality and fexbie Classroom Ighting.
[Z indcor Alr Guallty and Thermal  EGZ0A MImmum HYAL and Req  ESGEish mnimum standans for ndoor ar guailty (NG|
comtort (18] Constructon IEQ that inciudes. consiruction ventiation, buikding fush-
Requrements out, outside aF vensiation and HUAC basic
requirements amang other things.
EQIDE AZHRAZ 55 Therma Req  Comply with ASHRAE 552007 thermal comfort [0 |0
Comfort Code Complance standars and empicy molsture control measures o
and Waisture: Cantrol prevent moid growth.
Wirimum Fisaton FiEq U=t HUAC Wi SR B or greater raied niters 3
through the HVAC system.
EQZ1 Envanced Fivason I Uze HUAC Wi minimam MERY 11 or 13 reed
iters through e HVAC system
EQZZ Low-=mittng Maseras 14 Eam one-haff point for each category of low-=mitin
Droducts wsed in ail Cassrooms and st wor
EQZ3  Duced Rewms 1 Install Gucted HVAG retums.
EGZ4 Themmal Dispacement T Use Svermal dspicement venbation In ot ieast 0%
vensiation o the classrooms.
EGQZT Conboimbisy of Gystemz  1-%  Frovios Opersbie windows, dedicated outsioe ar
ventiaticn system andicr separate controis for each|
dlazzmom
EQZE  Chemkal and Fosutant 2 Control dust, segregate polutant sources and oca
Source Control exhaust i Kiichens. Instal walk-off mats
EGZT Memury Reducton 1 Greate nventory of all devices containing mercury
and purchase or replace [amps Wi low merTury
2 Azouetios (%) EQI0  Minimum Accustical Req  Classrooms must Rave 3 maxmem unoccupied) [RON| R0
Parformance noise ievel of £5 JEA LASD, with maximm
(uncceupied) revarberation tmes of 0.6 sec
EG31  improved Aousteal Tor3 Classrooms mus: Fave 3 masmum [Unoccupid)
Parformance noise level of £0 o 35 dBA LA=q, Wi maximum
Iunccupied ) reverberation tmes, of 0.6 sec
TOTAL (Minimum points required for CHPS school is 32 of possible |1ﬂ [
" The sUMmMary ShoUKd not B U320 1o EtEring MEQUTEMENIS for 3 TRECAC CTedt or prerequise efer o the CHPD Best Practices Manual, Yokme (], Crilena avallani 3t waw CHEG_NetTor credlt ana prenqulsie SRecic reaurement.
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Appendix B. Pre-design and planning provided by the Beichuan team

LN EEE A - ARE— e

THIE 15T PRIMARY SCHOCK, OF YORGCHANG

LARREMRTINGE , SEREAEEAAORESR

SEAD -W =
v L 1 . !I'. F" =
— i
=l -
l B
[ 3
Lo + -
— || 3
| | ]
=] i I = E
- 1 [ T
— A= R - —

-
R

- r"

Figure 4 People’s Hospital
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Figure 5 Sports Facility (stadium, training facility, and gym)
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