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Peak Building Cooling Load

[0} Q C C
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2 500RT <500RT
Minimum Design System Efficiency
0.7 KW/RT 0.8 KW/RT
for Central Chilled Water Plant
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Peak Building Cooling Load
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Minimum Design System Efficiency
0.9 kW/RT 1.0 kW/RT
for Central Chilled Water Plant
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Maximum Net Exhaust Flow Rate, cmh per Linear Meter of Hood Length

Light Duty Medium Duty Heavy Duty
Type of Hood
Equipment Equipment Equipment
Wall-mounted canopy 781 1170 1559
Single island 1559 1948 2340
Double island (per side) 976 1170 1559
Eyebrow 976 976 Not Allowed
Backshelf/pass-over 1170 1170 1559
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(o) ANSI / ASHRAE Standard 62.1 Ventilation for Acceptable Indoor Air Quality

(J) ANSI / ASHRAE Standard 90.1 Energy Standard for Buildings Except Low Rise
Residential

() SS 530: 2006 Code of Practice for energy efficiency standard for building
services and equipment, Singapore

() SS 532:2007 Code of practice for the storage of flammable liquids, Singapore

(§) SS 553: 2016 Code of Practice for Air-conditioning and Mechanical Ventilation
in Buildings, Singapore

(B) SS 554: 2016 Code of Practice for Indoor Air quality for air-conditioned
building, Singapore

(Q) Fire Code 2013, Singapore Civil Defense Force

() BCA Green Mark, Building & Construction Authority, Singapore

(@) LEED Guidelines, U.S.A
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§ €. 96G. J.0 Pipe Works

Chilled Water Supply CHWS
Chilled Water Return =~ = = = = = = CHWR = — = = = = =
Condenser Water Supply CWS

Condenser Water Return
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Drain
Refrigerant Discharge
Refrigerant Suction

Make Up Water

§c.96. ). Valves and Accessories

Butterfly Valve

Gate Valve

Balancing Valve

Flexible Joint
Check Valve

Y Strainer

Drain Cock

Ball Valve

Plug Valve

Globe Valve
§ €.9G.J.Q Duct Work

Supply Duct Section
Return Duct Section

Exhaust Duct Section

Duct Layout or Elevation

VVolume Control Damper

A
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600 x 400

400
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§ c. 96. J. Grilles, Diffusers & Accessories

Weather Proof Louver WPL
Exhaust Air Louver EAL

Fresh Air Louver FAL
Supply Air Diffuser / Grille SAD / SAG
Return Air Diffuser / Grille RAD / RAG
Fresh Air Grille FAG
Exhaust Air Grille EAG
Variable Air Volume Box VAV
Constant Air Volume Box CAV

Fire Damper FD
Supply Air Linear Diffuser SALD
Return Air Linear Diffuser RALD
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Pipeline Label Color
Chilled Water Supply CHWS Light Blue
Chilled Water Return CHWR Dark Blue
Condenser Water Supply CWS Light Green
Condenser Water Return CWR Dark Green
Make Up Water MU Medium Blue
Condensate Drain Water D Black
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§ C.96.6.0  ASHRAE 90.1 Building Envelope Requirements for

Climate Zones

Table 5.5-1 Building Envelope Requirements for Climate Zone 1 (A,B,C)*

Nonresidential Residential Semiheated
O BEmaas Asse.mbly I‘nsulation AsseAmbly I lati A ! bly I'nsulaﬁon
Maximum Min. R-Value Maximum Min. R-Value Maximum Min. R-Value

Roofs

:‘;i‘ﬂ:g’:cfmi'e‘y U-0273 R35ci. U-0.220 R-44ci. U-1.240 R-0.7 c.

Metat Building? U-0.233 R-1.8+R-3.3FC U-0.233 R-1.8+R-33FC U-0.653 R-1.8

Attic and Other U-0.153 R-6.7 U-0.153 R-6.7 U-0.459 R-23
Walls, above Grade

Mass U-3.293 NR U-0.857° R-10cib U-3.293 NR

Metal Building U-0.533 R-0+R-1.7 c.i. U-0.533 R-0+R-1.7ci. U-1.998 NR

Steel Framed U-0.705 R-2.3 U-0.705 R-23 U-1.998 NR

X‘;‘l‘: e U-0.504 R-2.3 U-0.504 R-23 U-1.660 NR
Wall, below Grade

Below Grade Wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors

Mass U-1.825 NR U-1.825 NR U-1.825 NR

Steel Joist U-1.986 NR U-1.986 NR U-1.986 NR

g‘l’;f hoimestind U-1.599 NR U-1.599 NR U-1.599 NR
Slab-on-Grade Floors

Unheated F-1.264 NR F-1.264 NR F-1.264 NR

Heated F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm
Opaque Doors

Swinging U-3.975 U-2.839 U-3.975

Nonswinging U-8.233 U-2.839 U-8.233

Assembly Assembly Assembly Assembly Assembly Assembly A bly A bly A: bly
Fenestration Max. Max. Min. Max. Max. Min. Max. Max. Min.
U SHGC VT/SHGC U SHGC VT/SHGC U SHGC VT/SHGC

(I)/e;::gg‘zr;e;;r;tion, (for all frame types) (for all frame types) (for all frame types)

Nonmetal framing, all ~ U-2.84° U-2.84° U-5.28

Metal framing, fixed U-3.24° U-3.24° U-6.81

giee‘iz;lbireaming, U-3.69° SHGC-0.25 1.10 U-3.66° SHGC-0.25 1.10 U-6.81 NR NR

Metal framing, . 4 &

etaricading U-6.25 U-6.25 U-6.25
Skylight, 0%—3% of Roof

All types U-426 SHGC-0:35 NR U-426 SHGC-0.35 NR U-10.22 NR NR

*

e

The following definitions apply: c.i. = continuous insulation (see Section 3.2), FC = filled cavity (see Section A2.3.2.5), Ls = liner system (see Section A2.3.2.4), NR =no (insulation)
Tequirement,

When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see Section A2.3.2).

Exception to Section 5.5.3.2 applies for mass walls above grade.

For locations in Climate Zone 1 with a cooling design temperature of 35°C and greater, see Section 5.5.4.3 for the maximum U-factors for vertical fenestration.

GC
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Table 5.5-3 Building Envelope Requirements for Climate Zone 3 (A,B,C)*

Nonresidential Residential Semiheated
Opaque Elements Asse_mbly Insulation Asse‘mbly I.nsulation Asse.mhly Insulation
Maximum Min, R-Value Maximum Min. R-Value Maximum Min. R-Value
Roofs
L';i“::tg’::f“““l’ U-0.220 R-44ci. U-0.220 R-44ci. U-0.677 R-1.3 ci.
Metal Building® U-0.233 R-1.8+R-33FC U-0.233 R-1.8 +R-33 FC U-0.545 R-2.8
Attic and Other U-0.153 R-6.7 U-0.153 R-6.7 U-0.300 R-33
Walls, above Grade
Mass U-0.701 R-1.3c.i U-0.592 R-1.7ci U-3.293 NR
Metal Building U-0.533 R-0 +R-1.7 c.i. U-0.410 R-0+R-23ci U-0.920 R-2.3
Steel Framed U-0.435 R-2.3+R-0.9 c.i. U-0.365 R-23 +R-13c.i. U-0.705 R-23
ood Framedand 0504 R23 U-0365 R-23+R-07ciorR35 U-0.504 R-23
Wall, below Grade
Below Grade Wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors
Mass U-0.420 R-1.8c.i. U-0.420 R-1.8 c.i. U-0.780 R-0.7 ci.
Steel Joist Uu-0.214 R-5.3 U-0.214 R-5.3 U-0.296 R-3.3
g:;‘:f Framedand 50188 R-5.3 U-0.188 R-5.3 U-0.288 R-33
Slab-on-Grade Floors
Unheated F-1.264 NR F-0.935 R-1.8 for 600 mm F-1.264 NR
Heated F-1.489 R-2.6 for 600 mm F-1.489 R-2.6 for 600 mm F-1.766 R-1.3 for 300 mm
Opaque Doors o
Swinging U-3.975 U-2.839 U-3.975
Nonswinging U-2.839 U-2.839 U-8.233
Assembly Assembly Assembly Assembly Assembly Assembly Assembly Assembly Assembly
Fenesiration Max. Max. Min. Max. Max. Min. Max. Max. Min.
U SHGC VT/SHGC U SHGC VT/SHGC U SHGC VT/SHGC
ﬁg:g;:’z}x;.;;?ﬁam (for all frame types) (for all frame types) (for all frame types)
Nonmetal framing, all  U-1.99 U-1.99 U-4.94
Metal framing, fixed U-2.84 U-2.84 U-6.81
i;:?bi?min& U.34] SHGC-025 110 U341 SHGC025 110 U-6.81 NR NR
ﬁ?;;fmi:f’ U437 U-3.86 U437
Skylight, 0%—-3% of Roof
All types U-312 SHGC-035 NR U-3.12  SHGC-0.35 NR U-9.65 NR NR

* The following definitions apply: c.1. = continuous insulation (see Section 3.2), FC = filled cavity (scc Section A2.3.2.5), Ls = liner system (see Section A2.3.2.4), NR = no (insulation)
requirement.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see Section A2.3.2).
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