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SUMMARY
I. Subject

Development of Building Facility (Mechanical & Electrical) Design Codes to Improve the
Performance

II. Overview of research and development projects

(1) Based on general areas

- Low carbon - green growth is possible in the field of mechanical and electrical equipment
to national policy and advanced by the design and construction method is effective to
international level. So, through comparative analysis of existing methods and quantitative,
construction equipment design criteria provided for Systematic maintenance plan.

- Domestic and foreign(Japan, USA, etc.) into low technical standards and operating systems
research, lower domestic demand survey technical standards, standard specification, design
standard, technical review of operating system for lower technical standards and utilization of
research, to provide improvement of construction project based on the operating system

(2) Mechanical field of building equipment

- As Developed countries(the U.S., Europe, etc.) installed in the building to a certain level of
equipment performance and ensure safety, to require regulations a code

- Various code and low technical standards operating in the country and design standards
reflecting the construction equipment. In addition, legislation related to construction equipment
utilized to perform the study.

- To develop code development and technical standards for low carbon - green growth is
effective the international competitiveness of the domestic construction industry.

(3) Electric field of building equipment

- Such as, WTO / TBT Agreement, National standards for government policy in accordance
with international standards, designed to complement the need for technical details.

- Focusing on the performance according to international standards for the design, detailed
design data and design criteria for the application of the field, along with a lower technical
standards development.

. Research contents and results

(1) IMC, IPC, IECC, including construction hardware systems by citing the relevant
international standards and a horizontal relationship with KBC KMC, KPC, KECC development
of technical standards and commissioning

- IMC through the localizing Korea Mechanical Code(KMC) development

- IPC through the localizing Korea Pluming Code(KPC) development

- IECC through the localizing Korea Energy Conservation Code(KECC) development

(2) In accordance with the international standard IEC to construction of electrical equipment design
standards developed

- Wiring system of low pressure converter design standards development



- In accordance with the international standard accordance with facilities for the safety design
standards development

- In accordance with the international standard accordance with facilities for the energy efficiency
design standards development

IV. Final research results and application performance

(1) Based on general areas

- FTA due to open iIn response to the construction market, construction machinery,
construction machinery, electric equipment based on the technology in the field on the basis
of established, standard maintenance plan construction work, such as lower technical
standards and standard operating systems provide improvement

(2) Mechanical field of building equipment

- Through the localization of IMC, Korea Mechanical Code (KMC) to lower technical standards
development and other plans to develop national standards.

- Through the localization of IPC, Korea Plumbing Code (KPC) to lower technical standards
development and other plans to develop national standards.

- Through the localization of IECC, Korea Energy Conservation Code (KECC) to lower
technical standards development and other plans to develop national standards.

(3) Electric field of building equipment

- Side of electrical equipment required by KBC, building electrical installation in the field of
construction Korea Electrical Design Code (KEDC) development

- Wiring system design standard development

- In accordance with the international standard accordance with facilities for the safety design
standards development

- In accordance with the international standard accordance with facilities for the energy efficiency
design standards development

V. Research objectives and effects
(1) Technical effect
- International Code Council (ICC), such as to improve the quality of the various code for a
plurality of standards and guidelines developed by technical improvements can be maintained.
- Development of lower technical standards in the field of construction equipment in the
state of carbon-green growth for achieving a practical means can be utilized, enhancing the
international competitiveness of the domestic construction industry that is effective.

- Lower technical standards based on the high standard of design and technology
development of standard specifications for construction technical standards support, and as a
complement, lower technical standards designed to develop and improve the skill level of
standards and standard specification, implementation and development of the construction
industry to help.

(2)Economic effects
-Lower technical standards establish the design standard of the standard specification, as well



as specialized construction project specification design, construction, and maintenance requires
the implementation of construction project information is necessary.

- Local government agencies such as the order required for project implementation, lower
technical standards created by the government is necessary.

- Building Energy is consumed in the entire Korea exceed 30% of energy consumption, so that
the performance of the electric equipment construction by presenting the design standard, the
energy consumed in the building can be optimized.

(3) Social and cultural effects

- To configure the energy system in the building equipment systems, safety, health and
environment responsible building equipment design can be.

- KMC, KPC, KECC, KEDC of such information, citing the low technical standards of the
people living in this building safety, health and environment could be responsible for the
level can be improved.

VI. Research utilization plan

- Construction work standards of the maintenance plan for a low carbon-green growth of the
construction work standards can be utilized for maintenance policy.

- Improving construction work standards in the operating system, low technical standards,
such as activate maintenance, construction work standards for maintenance can be reflected
in policy.
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A3Y A%

o |
<A 7D
A PR eI
B ATERE ATEFH A . Exehy
T (@ T T ity (2D S
z%
1213 go]3 9 0] 21 (1.4 [100%
KMC7] 9] = 284 2 9] o}
el A A M9 B AR A AHE [100%
)
12 o1 g 0)7) (1.3141)100%
KPC7]%9]_L%‘4}]7—‘#%*§ EL 1 o) o}
) weEld hahd e W B AR AP 100%
Rkl A1)
T3 KMC, KEC, 123 8o 2013 (H24)100%
Kﬁccznm KECCS] v g4 2 9] o}
(S RI o el g A W B el 2 A [ Fe A AR [100%
)
HAA71&e =9d4  [12d37, 1304 373/673[R 34 100%
HAE7L o AN 374/3-97 g 100%
2 MAZZE ZAF [1ZRA37, 13hd 37/673 (R LA 100%
ZOMAAE @ A EA 129374, 1209 37/67R 34 100%
KMC, KPC, KECC &-g&wet Babd 34 K 1A 100%
AT H3h AR |ET 075 A1d-97 CRR 122%
°° (ugxm i BT} WA 107/'3-307 314 210%
st&3lo] ME =EA4 B3AME-97 =E(RE)  170%
AAR L A5 12/4-37 S AR 00
. 1213 54, 230d 5}9) 7] 7] Z(
= 2= == 1- = ) 0,
:?‘L;ﬂ]_,_,_-,—oﬂ °]‘%7] §7l'f’__ 7HHE Zﬂ."l‘ 302:]_,3i]']{j 157H/502j J_T]_]_%) 110%
e AR
=3 WL 15% AaE FR 3abd 14 ] A (T 200%
KECC 7t ; 5 )
Z Z A
G o) 1ol g KOG 712 i s T A e 100%
h3d ek
si9)7leo] WigEl KPC 71 ;jﬁﬁ;ﬁ‘%’ 2 bz s) 100%
d ZokzbA 23d - .
SV IEol PR KEEC 7IE |\ Shran g AR 100
AN ZCHATASF 1A/ A 7] Z(F-E) 100%
st AA =RA5  BAMA-974 =E(RZ)  100%
st&slo] My =RdA4 Bd/d-94 =E(RE)  144%
%Zj}f_i%ﬂ AAA L A 174/3-34 A 2 A HE-Z) 100%
QS T =%
35 K| EEADEWATAS 147332 R 100%
(thgd 714 = 5(1711]1 1——’;4—('1:1
3)  (AAMFLY A L BF1A/4-37 BT =T 679
AR M T @4 S5 1004/3-3004 LR 117%
1E Sl g S Bapa-en - 156%
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A 14 AdAZ7IAAE] Eof
LR

. 710 geld 4
- 14 A= §o13 39

s KMC &o1Ag

@AukA (Abrasive Materials): &Fr|uy, BAAIE, H 4HE, =2, €819 2 185=9
FNAE Ant YA} FEE £ 155 B2 A5 An A
F44 A2 (Absorption System): F<E7] UlRol] Qe faid Ao WulE HE sgtEta,

ol& AAZIAA ZtEEte BEAZIH, d& FEA
710l A A EFgsts FAHORE Aol Fo] HE

2 @ % gom FAE 1ee FAAAY Aetd 9 Ou =

(o o koo Y &Y
NP
oo 1©
i
k)

(Access): AT =dw, HE B FAS Zol&E9 olF v AAE TLE 3t

Ao AT VM ES

Air): A&, 7], ¥y, 7|E

7|E2E9} 7|%ko] 242y 21C, 101.3kPa ¢ 372 AelHt

(Air Conditioning): &%3l= E7re] Q720 WA &%, $5, AAE 2 Z7)&Eu)

Al Aojst=E 715 248+ A

71%3} Al 2H"l(Air Conditioning System): &
ANagoz T4 847 dFE 9% 7]

71&4FA| 2"l (Air Dispersion System) : &7]
NAFAY oud B, I e AHo = F7|E 7. E

(9] ASEE I¢E = AL ofYATH SAHLE AFo|y Eg2EIEFoE A&

Z712u A 2H" (Air Distribution System): &9 &

SHAZ17]1 flsll HE, 84, s71&s7E 74" Al2HL

vl 7] (Air, Exhaust): @ F3t, 717 Ee ZHY dFRANA AARHA AFHEY HES Tl o

71T E2 AH WEHe 3.

ANAMEH #Y (Air-Handling Unit): At AUy I3 = 7902 o2 F7|E EaE

g 5H0 7 ARH= EZoU FF7I.

BZZ7] (Air, Makeup): w719l &71& diAst7] AsiA Fa5=H+= 371

M7 (Alternation): S, F7F w9 WA, 71&9 AX EZoly 2o WM& Fisle 7]

AA gl Ao WA,

717+ (Appliance): ¥ A olA &738h=

H AR == 71T

Nk
ol
ftlo
ol )
o
N
f
&li
N
2
o
N
S
N
z
2
o
ol
ol
o
rr
td
[
of
N
b

N,
o Ty
ol

it

(> o ox off it ol MN off oX W > fr
ol
N

d 87wt dUAE AHRES AA, A

1

A
ofo
19
I

BE JTEA B PR f

7129 AX" 717 (Appliance, Existing): ¥ +74 ¢ = UEe BE
8 dA ojHel FHACE AAHIJAY e A VIS B2 7T

717 324} (Appliance Type)
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32 7] (High-heat appliance): 87 3G H A A% JFolAY AAM8E 257 1,09
3C o] 42l =& 7]+
AL 717714 8) (Low-heat appliance): 74 =X FEHNA A= LTl AL E
7} 538C o]3tl BE 7T
%< 7]7- (Medium-heat appliance): B4 A ANA A5 YFAAY AR E 257}
538C ~ 1,093C A}elQl =& 7]
3718 717 (Appliance, Vented): Z& AAAAAES AEY VA =HY 22 FHS 53y
WrlFo 2 Estes AAEL AXE 7T
%< (Approved): 74 ©F FFHdoly 2ld gt dZAS 71 A7 83

o

I-H

<994 (Approved Agency): Ad EE SAAAE FA wel 3T Zow Hdd ¢
A W FAnke JAAEA FA GETFEY $Us 2 A
A5 BAdF (Automatic Boiler): 10%2] AleFo] wE Alo&x e} A= 7 A2t 2.

22 (Bathroom): &%, AkQ|7], 23} == A8 E v

B8 Bollen: F3He] Wi, AFYL EE FHTYL 95t erd F/1F FFY B

2y gr]7 AgRdeE 103 kPa ol3ke] 27198 1)1 1103 kPa ol3te] ¢k =zlo
= B,

A AT AgRd ] A¢Y e 2Aete] LAHE HdE 1gRde
BAHA (Boiler Room) R #HZ Ax3l7] 93te] vh&d
g o]& (Brazed Joint) AARZO fFLLRHTE Y1 538C oA &§HE F

—_—

SR E B a5 o8&t 55 = .
g9 (Brazing): AAFFo &§§2EHU= Wil 538 C o] §84s ze nEdas &
HEHANY §FE FE5S AT F4. 2HEHADE ZAFR A8 @4 o 22
H aAdA HEH Alol2 ~H &t

o (Breathing zone) : Ab#Eo] A|Fsle TS ZA vlgH A AHEZ = 0.76m-1.829m, 1
HA = 14 Fx7]9 HHoERE 0.6lm o] olFdd FH.
FE9 BTU): 9= I (British Thermal Unit)e] k24 19-$E54 99 &
T °F) ZsA7l=d 283k d3F (1 Btu=1055 J).
(Building): Atgte]l AHFstAY ol & AHstr] A% FH S ZAY B AAT He
=.
AAE A (Ceiling Radiation Damper) : W3l5 g9 uly/x4d ==
Z2A HAAZRA AX =Y, F7] /T 2HS FI BAEAIHES AsHoE AT
UE 7es #E 55 49 A
Z5% (Chimney): d4&7t29l 4 2 AEE HESE dAV|7FERE U2 375 U7] $o=
HiEd 5202 sty s g s 7 FHF2E
o Fosto AAE FAHFS A AR

@Hiriﬂov
L

m‘l“oﬂl&i&

ta

rlﬂ ["i S of OH }011

-
BN

A
ole
5
o)
2
BN
i)
i
ol
+ 4

o\[‘l

Z34 F% (Factory-Built Chimney): &7 lA =
AA e} 2L R et FANA ZHE

ZA2 F% (Masonry Chimney): &, W&, ZIE 5 93 AXES 7IX 3 dAA A
Ast= 25

=% 2% (Metal Chimney): 545 ©]-&3t] AR NA ALT =5,

Z% 4729 (Chimney Connector): 47|75 Z%] JAAA 7= o)z,

Z+= (Clearance): 71AI7]1 7Y Ax] S92 do) wy

olo] H4 Ad.
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Ay A8 A47]F (Closed Combustion Solid-Fuel-Burning Appliance): 9% o] &%, <
FTuT B AREE FYHE da3VFE -t NFEE AL 0E AT e
2AE Zhe 4 BT
o]F A=) (Clothes Dryer): €< o] &35l ZHe ANGES Axses
Z (Code): FAHAE zte= Agd=o] FWHOZ A3 737 = oo g FH=x3 L
v AL
71 92# (Code OfficiaD): 7]=9 a3} A AL 713 =
U AHE 7
WA (Combination Fire/Smoke Damper): HEW R Fr]jol$E JF-o AXHo] 3}
B Q7)o AdH & Ao i) AFoE DI EF HAE HF J|AH A, o] AX+=
AEHo 2 ZAFHES A FHolok | AVIZFAA 2"l o8 A|ojEojof sta TBja .
g Afols sAAAAE 2R AEE Aol w2 5 oo Fhtt
7tAA ZYA (Combustible Assembly): A o2 Aoz ¢ke 3h} e 3k} o]Ae] A
582 FAE 9, vy, A == Ve AL
7} A (Combustible Liquids): 287 ¢Isldo] 38C o] 4<l A, 714 AA= s
3 Zo] ERHT
% 1 (Class ID: 27-87] 15po] 38T o4 60T o3kl A,
9 A (Class TTA): R#H&7] Q13" o] 60C o] 93C o]s}el A,
3 1B (Class 1IB): WH 7] 21s}do] 93C o)Al 44,
7HAd QA BRAAA 4=H VtaR{ B SA2 dAdls 2FEHA F=Th
7}d4 E4 (Combustible Material): B2 A=A g =
A4 (Combustion): & AN =, A87F F43] AststdA Fdezs € = e Aqtst

= Age oma

rlr
fu)
Ac)
i
o
1z
£
13
rlo
of
-
(o
o

A4 F7] (Combustion Air): Ad8E ASHA ALA7]7] st B3 7|24 o879
y/]_ool_g_ﬂi E%L?‘S]-E]-

AAA (Combustlon Chamber): 7] 7oA A&7 Yoji}= RE,

A4 AMAE (Combustion Products): &7] £9] 4kA¢} A87l d43% Axz Ly A& =2
G371 A= ZFHA FYE7] = A

e =87+ (Commercial Cooking Appliances): 348 S21-dA S22 7[E3 =g E=
A% 717 2 =8 A BAstE {557, 7571, 7ML, 7] B HAE LA "EE §
g wEAI7]7] fg 71T A7)ddle 7IEE A7, Iy BAE 5 71T, ZgolA(WE), F
71, ddA, &, velFagr], Aol E FAG 7S] 23ET # A o9
284, dae 549 EHlg AlFTs Hd E8He RE AE Ee A5y YRES 23
}.

A4 z#u7]e8 Al2= (Commercial Cooking Recirculating System): ®j7]13 =, zz]&=],

e 9 SAGA 2Eo] AR FHofU= Al 2HL o] Al2HE 4YE& 27| TF=HE Y
L= T8 FAEe TG F A AAEH Ak o] A" wr|HE V94 L=
ol AA" 375 FHoE AeTAZIT

A8 F9 3= (Commercial Kitchen Hoods)

Aukd $= (backshelf Hood) : F7| 7o &4 3He] *H]E]»‘: Ty S| HiFEE
T AUF JpEAEE 71T Aol 9HA #1157

X
lo
R
g
e
bz
i}
Lo
im
P,L
2
]
o
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o e 7T SHES APEE A, =e HEFY Ae ddoly Ho=w P LA A Ak
st A Fole ZEdd wet 2 (359 oludt RS ZYAAAA YoEs HYE
ol IFFE L =Y F IEE B Lo E BRIFoF AT 4 )

o] oldA;E =y F= (Double Island Canopy Hood): ©]& ol¥dadE sjxy Z= 7]+
7F AR FAO wiAEHo e AF e 7T A AR A st FEolth 28| &
A Y% dAWFe $5o BE SHA e AW Hoh 27T ¢F SH Abolo=
Hpdo] s 5 Utk WV EE F7E olF AN & FHoR Wy o7t FYelA
TUEE o Qthes AME HY o] o= F 19 27| S™ Abolo ¥ o] it
= A& A9t 7Aoo ® “H Jxy] F=7 & B2 Zlolth)

43 FZ= (Eyebrow Hood): &48 Tt o8, gAdA & #H7|EH] HEHE =94
MTE AR WEEd 23S 8 AMTFE F9RT G0 AR 7T HdHF A H
A .

2 ZE (Pass-Over Hood): #j2~oW 3= Auly Zcyl Agygo s w P T
FEZ FAS A F F UAEE FEI U 2o|E AXHEY.

A oldHAME 79 F= (Single Island Canopy Hood): A& ofd#dc= 7wy =& dEo
2 JE 717U ZIFAA AR fIA ST S SHE} T AFH 9 S 2
S B MEY Utk AS oldWE ey FE+= watsle 7R/l B& WZEr] wEol
zAAHAA TS AV ERS THs 0 T YA 2L A7) HEY g1 o
H)ste] w71 E4S A F7HAIACE o

HRY sl F= (Wall Canopy Hood): HEE 7Hxy &
S| H
[e}

Fo WA ®mate] AAsAY e 7T FHEANA FE Ale SH Ao 2g2 o

2 & g5 Jdvh 71T AHFe SR BE AME Hole WS itk HAle $H %

dz 75ty BRe3r7h 2yAA e AuRe 2255 A3AA Fod o

LAstE HrledS 2Fsta 2Rk AUt FEET

BZ23F713 F= (Compensating Hoods): BZF7]|8 T o= REF/|E AAHoE FFE F

At o]¥ FEoA BRFFVY FFS FE A HEFdE T=E VR, FEHE StER
THH BAA HE3H w718k o]l dnkA

m

otk HEFY] AFE F
= Qo B33 AFE
H 2=

A
%=7] (Compressor): H-&3 7o ARl 7IAE 4=st7] A1

{43 ¢+=7] (Compressor, Positive Displacement): ¢t&a9] Ui A S WA P o=z <t
g2 AsA7lE d=71.

¢+&7] Y (Compressor Unit): F8 T357]9F B&EARE 233 9437

2929 (Concealed Location): A&=T%A =& npdHS £A4A712 Guxs H2d 4+ ¢
= A, AAs7 o Lol Hdoly SYEY sk F FHoll e I 2" AoE 3
FTEHA &=

€59 (Condensate): &%=7F HHA7FAA 7[A(AE 714 23HEFH S5H AA.

S37] (Condenser): €& AATOZA WulF7|E A EE HAH End]

€%7] Y (Condensing Unit): F=o1x1 Wmje} ZFAIZ EHo WE& 7[AZA, & of ==
o e 23 sETF &=V, 7], Wuid gAHE L A o A FEIZAE A4
=)
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Z% F3t (Conditioned Space): AHlvt A2 G}, Wibo] o] Fojx = XY, FF =& 4,
A& A (Construction Documents): AAIU-E, ¥, ZZAHE Qsof g 288 EA 59
BAS} #AFHAY Ev|FHojok & FAel 18y, 190 % A BE EAZA ol AT

2 s Basit AFERS HPP

7t 85 A2 2 Eojof gt

Ao} (Control): 7IAIA 2®lol] FFH ok &, == &3S 3] 28 7k, 37, &, 2719
4SS fste AAE 54 Be A ZA.

AE2433 ¥ (Conversion Burner): 1477 7|A4 88 ZTFEESE AAE HUEA
Y RE g2 T7Y Ad85E AL F JES HAE WY

zd 717+ (Cooking Appliance) : A& g7+ IF=x.
@3 Damper): T%F T 3714 d&7t=e] 85& F
ZZFz4d 99 (Volume Damper): §E9 &7] |

A == AAAZI7] A& 7IFEA AAZAAE B TEY A= AX g
AAZ+E(Design Flood Elevation): “AA &%=

WA o R AT TFAPAGAE AR} HA ST

AAA-E-E (Design Working Pressure): AAE oJ® Ayl 54 FEFo] ALHgE of 3
|5 A,

2142 YEA 2=, (Direct Refrigeraion System): WA 2dlo] 27y $&7)71 Wz ==
7tgstaz e F7Iv 71EF B AR HSHEE AL

A3 B37]7 (Direct-Vent Appliances): A4E A% F71e] HAREE Q7|&2 o] &3t A4v}

2= ARE Az WEse s AF, A" 7T

T ZE Draft): A&7 == Aiy] FAZo YrRAHT gl7|et Alole] Ad#HEAE o A4
et 717F 7R E wEt Ao 52 He delo] dn

¢ =EH=ZE (nduced Draft): &% =& 7|9 gaFe} 7| Aboldl A8t 3871, &
29 Ee oldH e FFo=z 3 Yelhies Ak

A = ZE (Natural Draft): 377U 39 =o)x, agla Hj7|7t29F 7)o L5312

Q13 A= e A}
M-S Tol AAS] {8l wjHAL e Aol U= |71,

=golZ8d A|&"l (Dry Cleaning Systems): E=2to]Z8]d Al2EH2 th2-3 7o)
Type I : s} o] 38C o]kl Class 12] 7194 HA LA E 2= Al 2HL
Type I : ?13}3 o] 38C o]4olal 60C ©o]st?l Class 19 78 AA&AE 22+ Al
Type Il : Aol 60C ©]F2] Class 9] HA A5 2= Al 2=H.
Type IV, V : Class [Ve] 5 A 8AE 25 AI2H.

YE (Duct): 715 Wat7] A3 Edoly B2 4Hd Ax"d e FVIFEE FVIHE

2 FEHA ae

A}

=

=
T

A

>

€l
.

YE 232 (Duct Furnace): & 255 Fast7] 93] By Ee HAXAst= 232 & A
o= 229 IREA EZYVF AFREHE Aol ofd &A IS ASE 2577

s 488 4 Ut
HEA A" (Duct System): &715 A
AR dy, 44, $37] ¥

FADwelling): F M2 FAGY
F AT Dwelling Unit): 3 Ars



v HHFHeE &F, U, AAL 28 2 S AKH R AFT 7 dojof Frh
A7) 7|17+ (Electric Heating Appliance): 8374 24317 f18) ©71E o] &3t A&
E3 T

A, ugEy] 2E o|FEAHET 2o PHLS

¢
¢

o x)3)4 873X (Energy Recovery Ventilation System): £]7]2 AW &3tol| FF3t7] Ao
Hi7|2RE 378 EYrE ] Oﬂ%, s Be AEe i dUAE Y 5Ho=
AHgshE 371 o &7 “‘«l 715 AEsta e ALHORE SYHAOR = FFA

2-glo] REAANZ T4

37 2Z7] (Environmental Alr) Wiloly FxA Ao dREo] ojd How FFuly], &
Av7], gFAz77], AsFAE 7] 53 Zo] AEEE mE IVE HE AFHe=
HE HEZE 73 OHPQ‘Hﬂ 371
Ad] (Equipment): A& SAZxAE #Ys7] Y3 5o d7xoz A
qE, 877, Xﬂ°17] 2 7R/ ol e AlxHle] R84S B A= o] ANA
S35 #edte Ve Al2"ES Z33E
71& Zd¥] (Equipment, Existing): ¥ 7‘301]/‘1 At fFEYAN UA FHHFoE HXHH A
H.
22 Wzt7] (Evaporative Cooler): &7]5 5o &5 SEAIOEZA Y w79 dEZFS
ZaANTI= AA.

_1>~1

id

S YA 2" (Evaporative Cooling System): SHWZ71E& T3l 371xsd &7 HE9
zYdE T3 F2INHoE ¥ FUIst SAFA R FAAF FH o HAHAY 123

52zt A9} 7)1

%] (Evaporator): Wa< 9 AAGHE SEAT)= Al2=ge 3 FiE

HJF7] (Excess Air): A& olA A daEde] TS WA fste] A7
A4 Hed Ba% o|ERET FHH R FFdte 3V

Hj 7] Al 2"l (Exhaust System): AulF3te] F71E 49 7] To= wWlEA7]7] 93 HE,
Zdg, oS8-S, dA 2, O, 37t dFFH 23 Al~H.

olN

&% =& 7]F (Extra-Heavy-Duty Cooking Appliance): &% Zg7| 7= 23S 93 99
o] AF =y dFE A, =, 99 € FEH 2L IAAEE ol &ste 7FE P

W3l 3 (Fire Damper) : 39 35& 1610}311} A o3 AFoR DI EF 1k
BAZA F7]olEHo YE HAAEHE o2 EEd FAE AX. H3dd = L3l 93|
Aoz Gl Fxo FHANZ"EY AV AAYH= 5 FFo] A(&EHOZ o|HA= F
AN2Hoz ERdEt FA9ddHE 7F2E Ao 02 AHLeAES T3H/E &

ofof i,

Hy 2 (Fireplace): AAAFE AHEst7] fldte] BAAEY =, 3t H 2508 FA49 J&
A.

%32 Y32 (Factory-Built Fireplace): & 7ollA A2 HZS A zAe] Awa 2 ZAd
et @A 2HE 32 5 ALEHOoR HE FAHIL o] e A

Az 8dE (Masonry Fireplace): Alle] A, &, & 9 ZIEZ 7AH 4 A2 g
=.

HU2y 2EH (Fireplace Stove): AHE 5o dAHY TAARE HS= G224 34
o] EE o BARle] FEHES AAE 4.
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3l QFHAA (Flame Safeguard): g the] WY ZEe IF5F HydA M7 25314
EAY stHo] ZEFHUS W dE TFE ATHORE i}E‘rs}% ZHA.

3l9 F4kx]4 (Flame Spread Index): ASTM E 84 == UL 723 o &ASte] Algdure A2
Rz 3] g

1384 57 (Flammability Classification): Wwl= ASHRAE 34.¢ ¢] A&} Class-1, Class-2 =
Class-3 2 FE3slodoF gt} Class-2, Class-3 ¢ 4%, AA&MAAELS 7t HFEHEA 714
A9 gt 7 ste] dAdS AL

59 (Class 1: 21C, 101ka’defoll A AFE Al 31 HIE HolA g+ W

S8 (Class 2): 21C, 101kkaollA A4 stg H=(LFL)7F 0.10kg/nd o) dol A d4adol
19000kJ/kg o]kl gy,

353 (Class 3): 21C, 10lkaoA A4 33+ FZ(LFL)7F 0.10kg/m w]Tko]™ A A Ho|
19000k]J/kg ©]7&<] 3wy,
7}844 HA (Flammable Liquids): 913} o] 38C o]alo]ar, 38C oA =7]o] 276kk
A e A 194 AA= Class 1 9 AAZ2 LA Jdor gS3 go] EFdn

Class TA : 918} o] 23C o|slo]a ZBE=o] 38C o]kl A

Class IB : ?18}3 o] 23T o]slolar #ZF=7o] 38T o4 AA.

Class IC : 213} o] 23C o]dolar E=Ho] 38C ©]3d HA.
7}AA %7 (Flammable Vapor or Fumes): Z7]¢} &35 71~&3 59 57} d433HLFL)
o ZAY =om ALNIHUFL)H ZAY ©e A 9= A,
918} (Flash Point): #AE A@dAxte} 7] te] z2As A Adsde 713S
A dREA FFE Yo7, 719k 101k & BAHT AEHoAe HAAL
st ASTM D 56, ASTM D 93, ASTM D 3278 ¢ Al@wH o=z AASit
wvlgH A (Floor Area, Net): AF3kA] efe FEH Aoy ¥ FAE xgebA] 42 AAAF
HA,
ulgg A4 =2 (Floor Furnace): &3t uigel wigol X3 LAY =24 ALd7]9
=90, st HE e B2 2 T At ¢ e 3 5 AE
A= (Flue): Q&4 7l27t BHstes 25 v 537 49
Ax AZF (Flue Connection[Breechingl): ¢A47]+
2 YHUY= B2 (5 0473? e 5T 92T IR
A=7t2 (Flue Gases): A4 A= HYF7].
A% #o]d (Flue Liner [Lining)): QAP ES 7] o= =
sl FHEY FxEES L= Oééékgil‘%Ei H3d BHog 5oy F3FT U
A A5 FAFE APsten A EHE Al A&
Z1AA = (Fuel Gas): HA7F2, Ax7t2, 43}
BAAS (Fuel OiD: A&Ho] 38C o)A & =1}
HAAAE v FA 2" (Fuel-Oil Piping System): FHFHLZHE A&7 7744 Q1A AAE A
AA7= 9 EA bjH@AA 2=,
2371 (Furnace): ¢371& 7177 fAAske FolA He "olxl Fztoly QI g Fw3}
55 AAE od 598 AL
£¥7] A (Furnace Room): B¥#] o]9jo] F2 dAmo A, iy 181 2571497+
= AA3H] #% 4.
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£8E8 (Fusible Plug): vlg] 2A3 =04 &8FA7} A LES FJoZA ¢89S AUE
3 A

AdYd FEFPE FIEZA2AH (Ground Source Heat Pump Loop System): 3| EHZoA ALY
AL FEHEes FHOE 7 e FHOE mAdsAY FFo AXS wjaAA =" B A=
ABA 7 Aot LHEY FZ A2HH 5 B O 949 AHEste W E A 2H

[e)
o
AR Q3 34 9ol nHEHE Fh olg AHL BOFAEERE) o 1A FAEIF
HEZ BEFT a7tA &= gtk
dw387] (Heat Exchanger): gt mjd 2 HE O @z 4 ALste= A
S EFE (Heat Pump): @& &S Fol|7] 3l oud SdA E& FEF3t] 2571 ¢ =
< B4 e 23459 v EAE £HY E& At WesAl L
dHYE YA (Heat Transfer Liquid): 71AIAN 2" ZEFA e EAZFAZA, €& T X
NA HE o E W] HE] 2ole & Ev V|E A4S VECE st Ed E Aex1
of }E FEXAHS AT HAVMA & 2T Wule EAERAd TFAIA R
& 27+ (Heavy-Duty Cooking Appliance): th&% Zg|7]7& stE71E4 7]
HEde, 74 Auolo] HEIY, sFIIE4 7t2BHEAY, 7F22] duolo] HE U, )
W 72y, A7) e 7k HEE QA B ARIE A H] e T AYEY BEY
el E X33
¥ ¢ Al2#® (High-Probability Systems): @&-o\} 3749 #E =
3 A" Yuirt ZIAAC] old AAFTIFAHCE Y2 TS

A7 8 AANAA L S WA,

319+Z ¥ (High-Side Pressure): &-57] ¢hgo] Z8st= WasAAHY FiE

FE (Hood): 82, £57], € ¥ A L9EHE o] HEAZHORE {AHTY] Ao FXE,
=, 2, B A THeE 298 ¢ RS 10kE FUFUEA

8 1 (Type D: §571¢F 7€ BRoa AASE FHE Fo. olgd o= SAIZIYA
22Elo] AujE o] T

9 I (Type ID: Z7]

, FE7), 4G, WAe AARAES RoT AASE dukzel Fu F&
F4A 7] (Hydrogen Generating Appliance): 47125 WAA7]7] 913 = =
TATAY 5T A" oAyl AV RS, AE, 58 Uy =5 O
3t} FAE AYskgi.
A3 (gnition Source): 7}AA Z7|U 712E QA= 39, 293 == A W 3
st o g WY, Wy 2slr] a8a dr7] 29A
X A9 @ 4=Z(Immediately Dangerous To Life Or
FT7H Aol o] Ue LE9EHY TE
82 oYT 2HFEHFRY FFELS 547 2
AATDol 93t HAAHUY vE TFHoE §H4EIZE ppm v/v (HFHES]
mg/m® ¢ & AT}
134 YEA2", (ndirect Refrigeration System): W& A28l o5 Y4=AY 71EE 2
b Wiz ¥zt == 7tgEojoF & Uiy g2 B 02 £33 E A2H. 1 WsAx
Ho Ag ol wet thg o] FREETH

d

o 8

rlr

I

o

riot

o

o

fru

1z

o,

u)

TN

o
H og o

o

oy
¥ B
e ™ ¥ rlr

oo

f

_32_



DY A 2" (Closed System): WEAl 2"l o WAHAY 7tdd 22 FAZ 3 HAE5S
Tl 37 e 8 =2S WAsAY 7HEAI77] st " Aol EE .
o] 7tH 4 JHE =g o] A28 (Double-Indirect Open-Spray System): 7Fg2l /Ad 2~
zgo] Al=He] 23 EHo]
2215 W &7 2RE &8s WAuAC oste] JtEEHAY WEE= Al2~H.
MYy 2xgo] Al2"l (Open-Spray System): 225 W¥Zbre WaAl2=®lol o8 Wz= Ay
ZhEE™ wEbA Wz mE 7FEAACE & 3] EBe E 2234 AR HESEH s8EHE
/\]/\Eﬂ
534 UHY Al=" (Vented Closed System): YEA 28 oz 23 WZtE WYzt =+ 719
st WHI|E F7|v & EES FAAA AN AY I A2=ELD FEG §
Z717F IgEY AV FF3HE 82 Hell e Afe Aok
JE 24 (nterlock) : B Aol o) ZAFHEE 3 AXEHN FLIF =
P e FRE f& A AA" FA. Sy Eme O o) tE
s gle FREoth
o] (Joint, Flanged): 3k 2o ZAAE BEZ AT oS
g o] o]& (Joint, Flared: FHO #& YFo 2 i 7 AUYZTHUAE Zdo HERZ
ot AgA7= 55 %Jﬁ— A=Fol =
gt2¥ H3F o]§ (Joint, Plastic Adhesive): & =2 o] &3t A3 EetxE Tolx
RS FeA7IA ¥ HHE A&5Ho2 HPATE ol L.
gt28 8% o] (oint, Plastic Heat Fusion): €74 §‘ré Zot~E dlo]lzo] HIFHAE F
] 7FEst] A5 g0l doAUESF dtn dfo|iz Fabs AASAIA dAs
Zotxg &A% 2e]S (Joint, Plastic Solvent Cement): %7} A E)
EAFFAE AH&st F oA 2w FHS AdE5FHoE JPA =
"9 o] (oint, Soldered): F+=3o] 204° CollA 538° C Atolo] U= 5&5EH =5 &A=
%02 7|EstA Agste ol e
£ o|& (Joint, Welded): €& HeEle T4 BAE HAFA7I= 71H3E o] L.
ASAF (Labeled): FAE Alg7]dolyg A ZIeb AF Br7iHe g, SR,
g A 9 ghEe tisted =m7EEl EFol
] o

FojAe} s T4 ANE

ol

2
@
X

M oAr o o uzsz (R
ol
e
mﬁ

2, A719} 7h 2" FHAL, G E A F A, A7) Ths
%‘33) A7V 2=2 A& zol= 714 52 XS
Limit Control): &9, &% T+ @3S} wel 7|7 FFH=E 7F2E A, &

\‘g
1m

J_?]_
%
7
%,gz%1 mﬂ 71, B4, Ag, U7, mwmlz@ zet), L5l
) =
il

Ag @A 2" (Limited Charge System): ZH® Wujr} 943 Z=L¢EHYS o k=77 2
A Aeel A AA ¢HS 23R Ze= AlH

B22o] SAY (Listed): 7|22 AAE Fasls A& dol} AT = 7l AZH7)
7)) &) BEEHE FAE AW A, 7T wE EAEA Zrlgzd BiElAL AF
A7 EAF WHoE AL A AdE Aoz BHHA A AIH, AAIH == 7E AE



H7t 7132 EAE AHE AlFskE v oA TLE
v ghdo] o] A ¥od™ I My U BEe =
HAS 71 A SFAFS 6] 98t 55
&3l oF gt

NEZ7 (Living Space): @ FAONAN EFslx, ¥y, A1, Zgsty, 2843531, A1 18
T e BRow FgEE FIT

Z1 83% % (Lower Explosive Limit[LEL]): “LFL“ a1,

A4 33ts=(dH]) (Lower Flammable Limit (Refrigerant) (LFL)): Wwje} F7|7F E38 A
oA sdo] Aad = A= dHY HAFE

A4 33E% (Lower Flammable Limit (LFL)) : @3}do] A= AeolA 3ldo] An=
F e 37 T FF71Y Haw= LFLS $F T¥sdss LEL 2 B9zt

g &4 BYy (Low-Pressure Hot-Water-Heating Boiler): 943 1,103kha3} 121C 9] 2%
zHetA] e 2FE T HYd.

AY 571 BAH (Low-Pressure Steam-Heating Boiler): +=® 103kaS Z=331#] %=
Fgste 2Yy.

AAd A" (Low-Probability Systems): 2oy} AZdo] ZXE=o Yo7l FAFHAS Wt
T 7IAA ol9le AAFINHOE FUHA FEF 7IEZQD AU Ax"HFAHRLY AAE

a3 Y A 2.

Ll

ofN
N
Ll

A¢tZ ¢te (Low-Side Pressure): WEA 2ol A Zu7]o] gtedo] Zgals BB
71A2 (Machinery Room): BWAIE QFAA @ Fzx7o] e n YEA AE o) BE&Zo] 9%

sk AL
71A &F A" (Mechanical Draft System): 4 7ty w77t =&
7l flete] SUoE FUTTE FEAY SRR FEFFs Fiste FECE 7449
7] A 2~H.
#E5F #7IA =¥ (Forced-Draft Venting System): sy w77t 25 A A7 l5te] o)
U OE ZIAIFQ o R gststddA r)ete Al 2H.
FY95F @7IN 2% (Induced-Draft Venting System): Az #j7|7t 25 A A7 $ste] A
ojuf & 7AA FHo g SYdtolA Sr]skeE Al 2HL
g7 28 (Power Venting System): A8 vi7|1 7125 A AS7] 98t ol & 7]
AAQ e Bl FYOE FU|st= Al2=H.
71AA&8)/717+4 (Mechanical Equipment/Appliance Room): A&l o3k 147
ZIAZRIY 7197 fiA 7 A me 33
714 w7l Al2=# (Mechanical Exhaust System): 7]A|Z ¢l @2 A wE= FIko F7|E A
Asts Al
71A14) °]&4] (Mechanical Joint)

1 84, Bgold, 27, d¥ = & HAAE AM&stA Fa v v, o349k o]
=4, B W@ ol4E AT

-~
N
r]I.
i
N
50
rr

2. 7k=u AR ZIEATe A7 IRk FHE EWA o), UAels, TS ®
© ZHojol& Sol Ao, (g2 FAHE AL oA 7EAdLe 2R Hag 7

A A el A Ao
714 N2® (Mechanical System): & TFAHolA EW3 dFd HEn A} 7|72 FAH



}\] ~ Eﬂ

g3 %2713+ (Medium-Duty Cooking Appliance): F#3d Zg]7]FolE AAHJAA(LE H
), 7] 7b=EIA, A7) vk HA—, 77 vk FR7), A7) v seE 887, A7) v
2 A& 2B, 7] 7t AAF Zepeldll, 83l 7|7k BAFo] 7| Tg EgHe
ZERYY (Modular Boiler): ZEo|gtr L2l /Y BAdHE o8 U2 235ty ~FW
B glo] fUs A8 37 B 25 7HE7]. ME BELS Hd 9ol 117,228 W),
1141 /h (29), 115kW (A 7)) o]3} o]ofof gt}

A4 BF A 2"(Natural Draft System): A3 Enro 2 S9tS FA3te] i v 7| 7t2E
AASEE AAH SFA 8.

24 8k7] (Natural Ventﬂatlon) Z, E EE FEEI AR} o] oxHow HX7 JTE
sl A= 3719 T 9T 7).

AT HANet Occupiant Floor Area) : AF7Ms3dr 3319 vigHAd e AF=ZE 7|5 ¥

» m[m

.

Aol E7bsst=s dHd A 74Zl7 AL HAWEY vtgH A, 7k, AAE Be A
AR g 7l AalE T2 YAE EBe IT7HE JSAHE T "MAHA FAEHA
ofL] gttt
HlAulAd/AnAd A FE (Nonabrasive/Abrasive Materials): ©] & E|H ¢Zu}, of~¥E, Zg}AH,
FAARE 9 A5 Zo] A=A Antgoldt YA, SRl FHFEY Antg S
zb= 42 8al AsEoliA R dAntgo] 3k ASo] Urh
EdJA EA (Noncombustible Materials ): ASTM E 136¢] 7] wel Al @S o A 47
% N ool 5o 2UE BT REde =4

1L Edoly Ui &5l Al 27] k9o &% HY 30C o) 224 ¢S A,

2. 7] 30x o]Fo AHOEZRE 3}l gls Al

3. Al el FAIEA] 50%017%e]l HAS W, xHolY R AW 25+ 4 AE &7
= F7|RE o) HA & Al o] gl A
AF (Occupancy): =0y} 1 77} 2230 whe} ALEHAY AFHa A= A

AF7Fs8ZHOccupiable Space) : R1Zte] &FE& 9t oA A FHoEA, AR 7]
AT o] FH §=7F JAMFFS fF Aol opd FHE wiAlET, JHEH e g Al
EetolgtE AFE HHoE AR{H
L ZAMWE] (Offset[Vent]): AYsh=
23 By FASIES F 2ol A LIS

9]7] (Outdoor Air): &JF-ol|A Eoj2 F7|ZA] ofA A 2®lS T «&HA &

= 371
9] B J|FE (Outdoor Opening): &, F&, W, AR AFH o] Moz d & Y= A
&7 (Outled): A =E A UYAte]l S e BEEZWAA AZE T3 7t2dar]7o »%

He i

H 33| " (Panel Heating): W2 W&o dUEHE 7fddozr 45 &
W 7MERE BE AR, 9, digded 2, L3 HE =, AVA
s},

" A47]F (Pellet Fuel-Burning Appliance): A& olA EAH3 =79 AR 14 A

< "9 a8l "5 FF ZAA BU|FE ZE HHE AT
Wl (Piping): & A olA ml#&HL ol 7 =& = O-E v
y}o] = (Pipe): Zé, A4, 7o, 35 == FHAHOZ UHE A =3



9 (Tubing): 78], €FvgE, T2y == ZFEZ e =

A7t4aA Z8p2¥ (Plastic, Thermoplastic): €% Ao wat oA FdfAH 27} 8733
of e} A weef R = EekE.

d743td E=+2H (Plastic, Thermosetting): oyt 345Ha W o2 HFPH o]Fo= U3
o2 dojut ofFol 5AY &afEHA Fe S H.

Z#d (Plenum): &x7F ol A= AFE3to] ofd, = TFZAZ A HAR] FE
HNEE 58 T 7%] AAE7] o] 7] EMAIAEE B9t FEOE AMEHET
& d8 @A 7|7 (Portable Fuel Cell Appliance): o]® Ao nAHEHA &u A7S A

il
of
N
Mo

2 <k
S AudA. Fos ASAAVTE SYIE Patel dAHE At FIE o) 3]
dE FFAAE ZFa Qo

88 BdF (Power Boiler): “RYz" i

FA) (Premises): A9 g 73, 7+8= 4% B, EXo dREOE 770 Y= TREL ¥
Eiasisy

Z 2 o] &(Press Joint) : EAFAIL] 4 = BRI BN OYPYP o2 23EHE I 7]
A4 olg. o]l olw4] AAGAAA AT ZHA = £F B & AT

HAAUHAIE (Pressure, Field Test): Al2®le] WAHE &Qlstr] fdte] dAoA AldE+= )

A E

ot AISHAX] (Pressure-Limiting Device): o A
A0 AANEE AAH dH LG
AFAYZAX] (Pressure Relief Device): 233t 4ES AF5o =2 APA717] Yste] HAR
dETE UH == 9y AZAA.

A=W H (Pressure Relief Valve): 2Z& EE O o] o

7F 71719 AAdE 23 A AFoE Y S AAIIES A48 4ETE ‘:QE.

A4 87] (Pressure Vessels): 01zl 49 stollA HA|, 712~ Ee F 7HAE HE T UES
AAlE dEE &7 = '

W] e 87| (Pressure Vessels_Refrigerant): WY&Al 28l A WulE A%
e 8719 Hol W&, 87 Y, AoJAA, &v, =, a8 vi#e Foetke, AAE
2 Yol RgA &) 0.0114n S 2331A &e 27| = A3t

i
2
JE
=2
>
2
JE
=2
)
olo
QL
rlr
fo
Ve
lo
)
of
)
r o

o,
Oli
O
rr
l' ofo
N
&
N
>

s A (o)A A7 Z=4) (Protective Assembly [reduced Clearance]): Z L83 o]AAYE =Y =3
o7 # 308.60 wiel & Hrol A ZSE BEAXH ZHAE JAAE B2 AV T BEe A
Atololl AR|gtt. 7t EAC AR F2Ee wEAle I /Al BEAe dREE BA g

}.

A (Purge): 37], & B & O]@_X—i‘l =4S AAsE A
F41-R o]8-4J(Push-fit Joints) : ] g 22
ol# gt o4& AA wek C’E‘FL*‘JJr o] E2 o] Slth.
71438 @B (Quick_Opening Valve): % =& A%
2 NS fste 1/4 =5 o|®th 2 o] Fgslit
EAPd7] (Radiant Heater): 2 AHEALE T3 dH2E =5 AAE 7).

A7 (Ready Access[ToD: g, & == FAIS ZAlES AA E=e olsstA & A, 7]
T EE AHld J28 F IEF 3 A

947] (Receiver, Liquid): Fd/FZste Wuljgto]z o A Wr) A4S 9t WsA2=H
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FTFHoE A4dH 871,

%3 Z7] (Recirculated Ain): &
7.

A Bv] (Reclaimed Refrigerants): 79} 2 Wy o2 A) 2
. AAE Yule 45 FAdS 98t 383 E£4o] FadEth AAsE A dF o R A
A e AL FANA AL Thed HA o = :

398 Y] (Recovered Refrigerants): Al@olut A #FAo] o gle AEje] AlxEoA 3F
8 Y.

PN
ok
)
o
u
4
inf
&
rlot
(i
of
N
il
Al
N
u
v}
>
_|>;
ofo
P,L
K
_>‘i
P,L
rlr

28 Yo, dubd oz o)Hd e A e A Ml Algi.
Ju] (Refrigerant): 33 SHS T3] WS 3317 A8 A= B4
o) ¢kASF (Refrigerant Safety Classifications) 2141 1103.1¢] we} =47 71948 555

el & /. 84 A, B 54 535 YA, 2 1, 2, 32 7194 555 YErdth
B3 duls 54 A8 S 5HFoE At FHoo 26 1xstd fARHA B
Ela=3
7t/ (Flammability) 5+12 EAT oA #A8E dHd wet AFRE o, 37 FolA
stdol A9E Holx S Jehdt 53 29 3& 747 okt Ay A i S 2t
AeS oujsty 19 FE-2 F3] LFL 3 dAidol) o3t

) 7

o
=4 (Toxicity): A7]7F ¥HE wZo] =4 Zgubiol o|Aste] 23 How =37 A= o
=4, 9 B 2 549 YuE v|dth
IZ4 == F3It (Refrigerated Room
ste] Fuby] == Bkl Zdo] Axd A e Fit
WS A ~® (Refrigerating System): 4-& FZ3} 3
IEE FAHSe FEFEEE 42" =F
W5 8% 53 (Refrigeration Capacity Rating) 1v}2](0.75kW), 195 E =+ 12,000 Btu/h (3.5
k& 2 &5 9n gt
W5 7| A4 (Refrigeration Machinery Room): “7]A|A“ =,

F21YF7] (Refrigeration System, Absorption): ©]x} &M (FFH)o] FE7|oA ZSd A=}
W& S8t 475 HWHd YsAel £
ZH A28 (Direct System): 2717} thad B4 == F3 JHgHo7 HE5E Al2d" =
v FXE7I7F i FH AH HEske Al
ZHH A1 28 (Indirect System): Betel Yol ¥z A &4 == IS «+
718 WAANZI7] A3 8= E Yoo st WaE = A" TP A2
L 2o oste] FEHT
WE A28 kAT F (Refrigeration System Classification): WA 288 ZHEE AZo) Ui
o2 A" Wiyt AFEoE o JhsAel Y8 ERETh O zole 7R AA B
T4 84 A9 wgt FEA.
71A2 BEA 2" (Refrigeration System, Mechanical):
2 ¢Fshe stue dEd Wu 3 2E 7St REE
2338 Wd5A 2" (Refrigeration System, Self-Contained): @&olA AU == B2 wWB

fo do
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o
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2 AAEE Yo &) o9 HE Y FEo] fle W e I o] hkE I FH
A zEE T AYHAFEI A ~H,

55 HAAAE7HRegistered Design Professional): Z2AEV} 38 F == AT oA A
=7F S5l BAE 87 Al g5o] SEHAY WiE R 4 A AElE

3 7] Return Ain): 3% d I3 e AGolA FHHA AedHAY wi7=H<= 371

3 FF7] AxH (Return Air System): HE, Z#\d, olSF%, #ALE, OId0] ddd x4
AE Tot] YdtE = 33 B FAEERYH 59 3715 57 FULE SHEYE A
2EN“F7) A ~E* F ).

HE E7]17 (Room Heater Vented): frylo]l $1x|3F oy A& &3te A Hstr] 9
& AAY AAAEE A= FHE olsA W fFUl

Qb (Safety Valve): A E wjE&¢golA A3 /MHTo=zn 28R del ¢ds F
A7l 2328 g ¥H,

A3 A (Self-Contained Equipment): A+

oA 2P AE @ d, 2 E2E Ws AH A E
AFZE (Shaft): @7 ol F& zte 1 =
R Erod

AFZE E9 (Shaft Enclosure): AFZE Ho] AAE FAst= Holy =
FHHFYA (Sleeping Unit): AFEo] A= % o
T 23 VA AY HE F AES vidE I3 8 IR Woly 3k FAEfUlol
Ut

AAHH (Smoke Damper): YGEWRS} F71E &Fshs ATHod HAHAH FEst
AGA A" BAREA FZo FAE 7 A71E AAFOEAN AFo=E
oA AALANA AAFAE & + Aok

A7) A4 (Smoke-Developed Index): ASTM E 84 23k A 3o wlela] EHo] Hojme=
TA|

A A 8[Z8 8] (Solid FuellCooking Applications]): A4 A8 24, #&,
I o] Aa Al €& WA= TAGH AEE FHHA G AT
A £ Al2= (Source Capture System): Y XA F7] 2
2 wj7)str] fa AAEI AXE Z1A vf 7] A 2=

IAY ASAHA WAL (Stationary Fuel Cell Power Plant): &3 A7l A ¢ A doy
A5 YAAZ7] St dAE =e 34 ZREFOE e AFA He TF AlxdHo
2 3 Ard dFHoT AAdH T v A.

kg 28 BdP (Steam-Heating Boiler): 43 103kag Z2331A] %= 2HdA FAEHE= &
7] A B,

25 ¥BH (Stop Valve): HA| = 71AY &5 Alofstr] g At WH,

< Story): g+ Z9] vl 2 RE HIE 43 vg 7R 9] Zolo sjdstes A= FiE H
}S 2 Aoy AGHAZMAE g

F3Z = (Strength, Ultimate): F-ZFo] st == 11 AE F U+ A 89 BE=.

e
rlr
re
i

R
E
a=)

0>’

71 Supply Air): 7], ¥,

A 3 B2 AA FRer IEEHe 70
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e | T
3t F7] fFHCEZRE 72 9 - HE I3 B E 7R AgstE A
A28l 2,
o] 2F71%F (Theoretical Ain): 3% o] AE7F A3 A4shr] sty LFH = AAHS

Egste AT F71F

E A& (Thermal Resistance): @9 &< AAAZIE 58, R @2 @559 Holt).
E}AFQIS 7| B(THIRD-PARTY CERTIFICATION AGENCY) : A#F3 A5 AFSA|~HE 83+
SUE 71H#2 AAFAG, B2 D AzALe] FEAYA2HY AE £33
EFAFQIZ(THIRD-PARTY CERTIFIED) : Q=<2 AZF A5 7% U AHAESEAo| gAd=7]H
of o3f], Ald H A&HZA Tl 3] ZAHHOZN HET & Udu. AFAE = ARSI

e oo gHA FAHE JASAE E8F
EFAL A|FH(THIRD-PARTY TESTED) : 51 Al@7|#o] AF, A5 9 Alxglo] AAHA 87
o] EFARE EAgst= AAF [P

ANAFF7 5 BAIANI7EH ] (TLV-TWA[Threshold Limit Value-Time-Weighted Averagel:
H 5 BAA A GBS oA AAeld AR =5 o] 35 8AZF F 4043 Vo E
Y BHE =E2HUgE QA f3Fd dFS vAA Ze TV FY Wl == OE 3sEA
o Azt 7t B EE.

344 (Toilet Room): W77} = 2, dutx o Z x
I e fFARE SEAYE 2R et
54 &7 (Toxicity Classification): W¥mjo] 542 ASHRAE 34 oA b5 F 7HA=Z &
FH .

fr&d A (Class A): TLV-TWAE ZA7A3t= dlolgol 7]xsle] 400ppm olstellAl frx4o] W&
A= Yoy

3 B (Class B): TLV-TWAE ZAA3s}= dlo]Efol] 7]x3}e] 400ppm ©]slollA FF4do] B3
o

o|ZA 7 0|24, Egd~Y-7F o)L (Transition Fittings, Plastic to Steel): Z&}~¥ w}o]Z e}
ZAEvpolzol AAZ 9T ol 54, o] o|FY FFHL AP dHo] B F AE Atolo] AT
How AAE 37 9% Aotk

==

A A7 AARA, G2, A9, 2

J

frA38 8 (Unit Heater): AX¥ Fto] W5t 3715 AH F&F8te $57] "9 533U
dAE 71+
HE (Vend): 94 YAEFH F7]|E t7IE HiEstr] A% #=E 74 dolzy =Y
SRANA Axd FAEAF, EAT FHY TFY 7179 T Ot SRS B531Ea <
2 #7F FAEo| AT
"3 WE (Pellet Vent): Y A5 Ax 7|7 ALl 74 53T
L3 HWE (Type L Vent): 53 22 &5 A&ste #4 53T

1. L¥ &7 AH&str] 913 71§ A&7l

2. B8 &7 AH&E] A% 7k A4V
HE A43 (Vent Connector): 5R1E A5 Ax7|FE ST 7o A4Z2A 7= Fol=.
A5 EFAY ZFE7]TF (Vent Damper Device, Automatic): /i EH 02 A5 He I8 A

7178 E70 A v AEd W AFoez di, I EHY AXe W AHEA



o2 25 AA" FTAILH AAsk= AA.

g7] (Ventilation): 3x2HAY FxHA 42 3715 AAF == 7[AFQ B os] iy
3o Fudte AA.

37] &~7] (Ventilation Air): 4
st tgtel Fg3ste 371.
E7|A12E (Venting System): 998 Z& Hi7|7t2AE AQQ=E AASH] 98t 71719 A5
dZH U2 MYE T2 F J & o]
now, 271 /iNE FHE YA

97147l (Water Heater): 445

A].

F(ZONE) : AAdEE, 37|&vias 2 aeudd HiVF 5 AF F3(&E 4033 Fx)o|

AR @520 AFEIkoly o2 Jie] AFF3L.
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s KPC &o{A g
-

7HdX(Rough-in) : 7]FAA o] kA A He AR BE oA wiF, 57, 571 2 F
A& g
Zt71 & 71(Individual Vent) : 7| FEHS F7|8t7] st 2AH= Ho=A, 7| 59 7]
w3 AAEHAY ti7]o] JATET
2 vl 4= #(ndirect Wate Pipe) : W3S wiFAl 28lo] 2 o
e T F EFY, V)T, EWe] £7] e XHVIHE wigdte A

A 7|(Reduced Pressure Principle Bacflow Preventer) : & /W< 4X|
+ 7Y AadEE FAEE, ZAAL] ol s ALY ZWE
< de ATEYE AAUF e SAEAHGSGA Y EeEn, dAEY A" T
Ha AEWE Alolo A Z&et= ol o FHEH 2 stal A TWE S El
A e AE T T A WHoERE A &2 g
A E(Building): A7} FASAY ALAE B = 3t
AEW 4 FABuilding Drain): A& 28 762mm7tA| 9] vjFRE O Z A  BEXu4Hol] A2
e WA 2w T w2 /Ao Fella 2 v v BE
A& EfBuilding Trap): A=W #isA28H B2 ujsd Abolo] F7]19 #3-& WA|5H]
st dEwirrg T X9 EFY
AEv|EHHouse Trap) : “AEu)
A EXRA) 3l $(Building Subdrain): -] 1l 18]
A% 71#(Yoke Vent) : ¥l Ao dEHES WAL BHow FAR JFogE TV

g
ol
off
X
ol
i
=
=0
N

I3
=

e

=
=
=

ol

gl ddste 718

&t =@(Public Sewer): A o3 HF BAYH= T =

F¢¥HNuisance) : #5Holu R BAE TR Al st A3l =&
D AFE Aol tiske] &7], st vl A, 2Rl SR HA Reke FREolu F
a8a 84 = TH, o4 2 3717 fed A

Z 2 (Public or Public Utilization) : A 7] F2] BEF oA AlL&HE= £0]
>

%, HE HuE, 94 338 s, 29

o off O of M n@ ol XN W ol ofd )

A7 ol A8
83 45 (Accepted Engineering Practice) : @3t oju} 7|4 ZA7 & 718402 &
H e, Al B B8 2 A
£%7](Common Vent) : ¥&EH == WHEZ AXS 2719 A7 T 7IFulaH 2ol
&3] FZE7|Fo EE B5E Hodskes 9 713
Tl =7 (Area Drain):oF] 7oA AFFYH 75 ROV 943 Eilol
ZTRE7|$AB(Local Vent Stack): Z7] SHZVE A8 WA Ao AFEEHE X
ZITFERE AAS7] AT FRAASEA, EF T AAHE FARABT
TFZE(Structure) : A5 == AT = A == 1 I
ZZEOugWel) : tj774 FATEE Fa Ao)dE AAT &
T4 (Code): FAAS 2zt Held=o] HALE AEste 7137 e T4 9 9 2.
74 @9 (Code Official): 74 B YL 7H 5 =& 7|6 954 e

a8 2 AAAZ], A5(Grease Removal Device, Automatic) : HlE&%+ ©



e "W agas 23] 943 wieAdulo] AXE YN B ole e AAE AITA
o] =& oWE Aoz 2ZAFsH, FAFYE ALstas A&l AAIQlo]l AFZHoR JE,
2 g Jg2E AASE 71sS Za o

a8~ 38 Hl$(Grease-Laden Waste) : 215 &H] 9 AR ZF HiSHAY A3 ==

271N A7) FoAA wlEE = v
FF717 °l41(F57171)Supply Fixture fitting) :

= E9 F5Wdd FHFE Aojste o=
Al 71Tl B2REAY 7T A FAETsEsAY Be Y e oSS 3 AMEES
359 #7HGridded Water Distribution System) : =& T3] 2t 7| F35371A F 7 o)
o] $EE FTIIEE YrFyow Oﬂé% T 2=E

FAdu(Water supply System) @ A& 22U oA FEAdF, S F-ad Bag
AZA wiF, o], FEE WH 9 BE B&F

75 FAB®(Water Riser) : 25 A#o|y 717 5 & Fws7] A% 5557288

T F(Water supply system Back flow) : 95317 2 FFUOEZRYH SE&FIFAUE
E Ee 9A4, s, v E4o] s=2& A

&7 (Water Outlet) : 7|7, B} A 2E e AER o A7} opd #EA7]=
O =& 8= stv AHly AX o (Fdre 72 MY dayEs A Uz &
< FEole EET

F®(Hot Water) : =7} 43C o]4<l &

F87t87] (Water Heater): 3<+E 7I1gste] S8 s A OE FFste 71971 =2 &
).

= ¥ 38 B(Quick-Closing Valve) : FHE <8l 71AAQA W=z Ao Hifss WEY =
SHA B F5oE dY1 AFoE HiHE WEY SRR,

7] HFixture) : “AY7| T+ « F=x
717353 (Fixture Supply) : SR oIy FFEFOZHE A7 AZd3= S5

7178 = (Discharge Pipe) : 17174 SIA71712E vl E o|Fste @

7] 79 4= (Fixture Drain) : 7| FEH S 2 RE w43t T2 4B o 2 AZAF| 7% 9 #
7] el =539 (dfu, Drainage Fixture Unit) : ¥isAnlolA 23 A7)+ &

@49l 54 7179 JlFul Rt a e @2 wiEE, WA At 2 A5 EA 3
St

714 % 7|(Instrument Sterilizer): 2= 7179 &

71&71@lope) : FHHE 7|FoE I vl Fat vl 717 @i old o
gk 72 HAE FAR.

71& 4dv] (Equipment, Existing): o] 7+ FaY oldel Fyxoz Hxxd An).

1o

7122 4% (Base Flood Elevation): 7]1Zo] H& 3o A& 7540 1%(100d7He] 35) o4
S 7MY, s 23] Ha 5 Zold 7] %3 building codedl Wt AAEE F
3

MLAAT Ready Access[Tol: g, & & FAE AlES AA e oA ¥ar =3
ol54 Atthe], Attte] R T o8t FARE AAE ARESHAl oL A, U B A
Hlo 428 & JA=F 3 4.

AA-E(Private) : AY7]F2 EFNA AHEEE &o=A, F9 3 ofgEU o] A7l Z
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§, SEoly mEo] /g SAYe] ATl HE, I3 Tty NALERA ARG
AZE AEAMY A7 Fo A&

7l @138+ %] 8] Al d(Individual Sewage Disposal System) T+ A] o} o] ALLE 7] 93 A
S B2AN FFIFEREE oA ALEE7] fd AAFHIL ERAIER, QFF Ex

ol o3 14§ 5B Aelshr] 9@ A2w.

Folt ¥4 2%7]@oiling type Sterilizer: Folt HAle] 2%7= A58 98 Rol: /7,
BAGIT B sl gule] ASEE WG ATl o] F FAE FUHEYSE B 9

Ao A4dE = Uth
=95 7]|(Relief Vent) : w2 nl o} F71d0tel] F7]9 &80 F+ 75 F71H
ZA A (Essentially toxic Transfer Fluid) : ol€# S8, ©@354
stol=ekzl-& 33k Gosselin ratmgO] 201”01 -n—zﬂ t,g 92 Zujs

7
Fauel WA 87 gl Dol BRI s}

—57} e 7F A HEE.
tF38t4 A (Alternative Engineered Design)): &3 1743 d & BEAE ®BE37] 9
5T AR deS AFsta SHFE LR2A7MAY FH vte s e SR Al
g A= 3FFEH 128 Y& 583 fAHAE ¥t

FI Eiﬂ]%l(Roof Drain) : &9 & S S8R 5 WiESsr]9ls] A6 xH
A s o] s AR Wi

F524 frA(Essentially Nontoxic Transfer Fluid) : =223 =&|&; & polydimethylsiloxane;
FaasEsle s, F3EsddEs 9 daun; F7/RdHE FDA ¢ RAdHF HAUMAE =
33k Gosselin ratingo] 191 f-A

F4# 2 o]&4|(Leaf-Free Pipe and Fittings) :'\g°] 8% o]3} E3t

T4 dg9 2 o]S4j(Leaf-Free Solder and Flux): o] 0.2% o]} =3t

=4a57|(vater sterilizer) : E4%575 88 &5l &25% =S AAS7] 943 Aot

EJ A AFlood Level Rim) : o] Yx&= Eulo] 879 714z
n7lyd =<2 E(Mechanical joint): U] Hb] A ZE H=x
m A Z<2AEMechanical Joint) : 23F, F7, VAL 99, HEEA, £HFIA] & go|z

B o] ol gu). E3, 9AT w o
= 7189, Y8 = olHE I

[H

o F4%e WA PEF ol Lul. AF o] &)

2 ¥ 2 F B 8 o] A(spillproof Vacuum Breaker) : th7]o] dlo] 7}sif S w €HEHE= A=W H
o] 7t S o thrlel MEEE 37 Y HE BHE o]Foljx] XHFOEA WEHHE
A=A WBE o] YA, o5 WHALolo] F o] WA WHe} BHAE AF7F YA
=3

W Ao|3 ¥ 7|(Wall-Hung Water Closet) : ¥17]7} vietol] 92 ¢kx ®o] Hx3 w7
BA87]74%57](Utensll sterilizer) R 50 AMEH = 7|75 &5387] g A

FA v &#Building Sewer) : HWiFE AEWMTTHTHY BAAAREH FFTE, AHHSTE,
MR st ABAlE e B A ZAA7HA] olFdte Wi BRI

B 2] = #Building sewer.) : FAvjFH F=x

B A uj A 28l (Drainage System) : &5, ¢ = 7 A wFE AHYAYG7A o]FEE
FTE T AMAE FAWY i@ RAMFAI2EL FF SFEA 2R B e 7)Ql80]



U FF8 steAgAEde 2E8A Eeth

E7)1#Manifold) : A8 717] #=

B YA H(Unstable Ground) : wj¥ ERZ] vle QAR Alo]oA str=ae] dES 9
LS AFE AFshA &&=
EAAY 2 Pollution) : 589 Fdo] FFY A TS FA= FAR AAGK KN
! e FE 29 w3

] ZtZBranch Interval): wi2ldel H&E FHAR Aol 2 AgrF 2438 mmo]
4. FAHLe TR HER JAT AAEHE ol = if}q.

48 ulell$2(Emergency Floor Drain) : i<y %

HERZS 2 54, Moo Y3 FEEHEHY &
H]-S&<*(Nonpotable Water) : = -&o°Ju Q8] 807 H3IA] &e &
HAEY A(Cistern): 7 8oy 48 22 F74o] 29 & A%
8T TREOE 8 FFHoE ARESH] 95t Hlee

2 H .

@A o](Developed Length) : v 9 o] &4 FALE wet AT 4o

W& dR(Dead End) : 2¥l5 A == T AFR ; WFEFEFE B F
i PaRE 90, 3 B AR vpgbste didd o] 610 mmeolde] B E
W 4717 o]4] (Waste Fixture fitting) : 717 EFZFE wlFAI2=Hd AZE7]7HA
& olFste 59 A

B @ (Drain) : SR oA HH == AHA WFE o|Fdte T

v] =& o] &4](Drainage Fittings) : vlFAl2"lol ALE-E & o] &4

I W5 g7 AASH] A% FAHdS she AS AQstae 74 °1%§49¥ r }O}E‘r.
v 4% X #(Fixture Branch) : 27§ o]4te] 7| FERE HjFES W

f

ol

Oﬂ

i

A 1l =0l A

&

] == 2| #(Horizontal Branch Drain) : ¥} £ Ee wjesd oo ddH= AR

24 FRAAT] AAY Q& F= Ak 27 o)A JIF wlFE ol e AT B

g 0o 2 o) 43t)

H) = FZZHE 4242 1)) (Air Break (Drainage System)) : 7], 7]17] == A ZXE Y HlFE E
HET AZFEH 7T LHEIESA Aol e ©E 7T, &l &) By IVIUE T

AAR o= wjEste v AR
W)= FZHuj5=Adn]) (Air Gap (Drainage System)): wj<=3 &9} Ewo] £7]9 2 ZZ$
A7tA el di71s AE FHAY

vl =9 F(Drainage Backflow) : Bjl<A SollA EE9] &

wl ¢, A %A Backpressure, low head): 29.88 kPa ©] OPOJ oled =& 3048 mm FFE ZL3=
&

Ato]E WA (Antisiphon): Ato]lE A4S AAsSH ] g WEY 7|AH X AL&EHE= 8o
AAE+31% (Design Flood Elevation): “AA 49 I1E5& F5 FolE X33l Y9 H
A A 5 AFEE AAHE A5 AA U
FSEB/(Public Water Main) : FdA ol o3 A== FrEd
A= (Water Main) : FZAOZA FEolu A HALS] ALE-

g

o
do
%
of
r [
(i
=
ofo
A
18
o)
o
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U E2UA Al " F

2 FAE = F5doly

A X E(Support) : W&, 717 2 AHE X379 A

257 F7] 9l&HA(Sterilizer Vent) : E4%

grlolth ¢ HI7FekA icﬂit‘ﬂ«l =714 & d
]

T, TEE FHEStE Y 7IHA, 2 gE s dAel o 2A
H'7

S Ed, $357 HHEJ&, EH71"‘ HH%J& Ee WjEdolgtax o

TEUYAWater Service Pipe) : 5 AF7Y 5&F T9 B FTFEHSEZREH AdEW
SWFFarbA e o

FEEA(Faucet) : Mjld W] =& 7 £ Adsts W=

44 Z(Swimming Pool) : 610 mm ©]4}9] Zo]& zt= 49 TE told g B 233 Y=

TZE, F = Egﬂ

42 #(Riser) , TAH
2] #(Vertical P1pe) TRl 45° oo AER HAAHE Boly HolF4
FAF(M S 2 F7D6tack) @ Al BAGle] &, Wi, 1 EE 5 A

=% #(Horizontal Pipe) : £H O & 45° |0 2 M &HE @ EE o] 24

SHZJESElp joind):shte] o] AHI #e EDdUHE FEAAES AL EHI FE 9

W7 FHLEE AA THE0R ZIE

%<l (Approved): 714 FFdoly} A VI & PTGl ot RrolEo A,
<<2U”71# (Approved Agency): 714 HHE3Fdol oaf w9 AR &

Al F=A(Construction Documents): & 37 s

g2 EAS 715 24 dAEHE AR AEE Jd

A F¢-20rilled Wel) : oJ¥ B}l HE7|2 BHel 7He FiL 2383 Ao A%

TE

A 571Stack Vent) : H/F3F wissHAdo] A48 FHRS FFEFoR AZT a7
o e ey

214 5714 (Stack Venting) : LA # £ w52 1% 8l 71770 BU1E st e

gl 4 AEn) =598 FF(Sanitary Building Drain): 3}
A& 4= FX) v = B(Sanitary Building Sewer): 3}417H&
A Bl = B v = A] 2 ¥ (Sanitary Drainage System) : %=
&)

A &8t A(Sanitary sewer) : -, AEF F As5E Al st-E o] Fote st
MA@ B (Flushomerter Valve): F53d0] A48 WHZA, ZFA #WE £27 7]
255 djFgele] AEo 71F7t HA3] A 3|
of 7|FEHS] BFE A3 A3 2de WH.

(o]

b
rE
ﬂl

o
of
PL
rlr
=
N
4
o
X
rd

Ail’@%i(Flush Tank) : FAI4 W79 o= AlAst7] s e+ WHe H wWBHyl )
R
A A 2(E2k4av e @ Z)(Flushomerter Tank) : AAS HZ o= 7|7 mg] A =

&2 AAE F7] 49 47 Wl 838 2.
g el 9B (Pressure relief valve): YHZATWEE= 2xyoly g2 oo o3 &3
AT BE7E AAHHE dHoA AsHoE 4EE AASIES AAE #E



A (L Y-8)AF7](Pressure Sterilizer (autoclave)) (EH#g 9% stEdtlA FF71E AHESIE
= AAE dE8r171T

82 A3 A57](Pressure instrument washer sterilizer): §422] M AE571E 71T Abol
2 B9k 7|79 253 AHSe BT 52 AAWY ¥ g7 ol

L& (Soil Pipe): vl Fo3} FA ] thdo] E3 & o
LZA(Offset) : MAFEE HA 0|3 FHo2 dH T Y= o|go= 748 FEs ¢
6’]—]';}

2 F4#(Water Distribution Pipe) : <& 509 #oY 5 AR/ ZHE AR X7HA
dEsiF= FAWY Sle wja

W A @(Conductor) : FTE Aol EFE FFHA WirrdTR BEe o 7T
7HA ol EEte AEWR-] w#

ST Hleader): ¢E SUE Ag FELE Aoy ABERH  o|Fsr] AT
< < uf =2

2= = WH(Temperature relief valve): WH7} Ao it 2x0A AFHoz &Y
g AdAE 2= FF HUE

= ¢¥ ¥z WH(emperature and pressure relief (T&P) valve): &= "z} ot o
Z HH BEEA AFEE AAE 2Fdzas

29-43°C )(Tempered Water) : 2=7} 29-43C <] &
$-<Hl<*(Storm Drain) : “wjsFAl2=Hl, ¢ =z

o F(backflow) : FFAHIAI=E A of® i ofs] LAY
el ol A ARG ddol

g 7 1A] 7] (Backflow Preventer): & %
o 72 vl =@ H(Backwater Valve):

FA B 21k, shrk QR3] 4
H

(

.

J

J

=
°
L
Z]
2

rid,
2
1
o
il
X
ld
-+
N
r
1o
B
_ﬂ

¢

Ho i il
°§
:,
o
e}
N
WE

F92ABackflow Connection): & F7F T 7Aoo J= wjd HE
A Alo]H(Back siphonage) : &5 WA E AZAH YJAVTE, =, B3I E=E Fo| gtgo)
719k ostE "ol A3, odd Eol &7 AFLE fFYdHe 97
dZdol=4 (Adapter Fitting): @3} o] 547} BtA] ¥+ A5, AA3s] HIAstoof st U=
AA4A]
a3l 7] F-(Combination Fixture) : 31}e] Al =9l AHEF Ego] == 2 w=E 3709 AT} o

@ Ag Edolt shtel FUE HE /1T

$-#(Storm sewer): 57, A EF, Aok & ol9} {FAGE HA| v E o] FIt= B

5 AEW 4% FH(Storm Building Drain) : st+E A Qg 4 =& EHHISE o] F3t= Ml
TrY T

S FA v =#(Storm Building Sewer): 3t A& ¢ E= EPFE o Fdte FAHF
bl

SRRl A] 2"”(Storm Drainage System) : $-5& ©| &3t A =H

235 2 d®A(Concealed Fouling Surface) : 717 #&A AAHA goH, A4 & 5
e A7 =9

& U Y Flow Pressure) : +EHA == ES77F HAUE YR A &0 223 e
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W =R B EST AAY g4dd 4E
FFA 1 F2(571)Flow Control (Vented): L3715 Tt F3FS Aojste
= X7 RS AAHA, g7 EEWE FUvbeEHA st &
[e]

Hh(ﬁamﬁc) 2o g oy Hﬂ—goﬂ 4611 ﬁgsﬁﬂﬁ}
&8 7] T 2(Effective Opening) : 5% =AA FFESTO HAa d@rdoz o 2
U QPEZST7} obd Afole do] 49 guzoz s Ao Yt $SEHA| <
A, FEATEE FAWNY 7P ZHe 8| g oA SA st oF gt
+&(Potable Water) : 2ol fFaligh ez 3ol dlo] @ AR o] EEE0]

R BE2A FEHIA AW Ao 2 3y A E H{e B

) Al4=$)(Critical Level) : I&94= 711 WF Bygo]A AAA, o5 AXE 93 7|7 5= &
719 EEHARYG w8 AAAAM Ha dolE AASE o] 7IE H. IAFHRYG doH
AF7E Y 7] Atk AAFHE AR AA Eo] FAVF ¢lohE, AR shdol
AA Eol7h Hrh

& £ AR TAE AT aFoEA

A 15 Bathroom Group) : W], AH7], &% =

HlE v v vtglaes 232 T Qth IEo xIH AT Y3 vt
npzHd el $1XE .

HE 3 # &5 7](Water-Hammer Arrestor) : 5<74AH oA &9 58] A7 AAE w A
st ol 3 tE®H Aim)e Fstr] A8l AHgste A

4F S=(Whirlpool Bathtub): At&dufjuitt &xujo] =& Wi, #3siH, wWEA7]7] AT
3| Al 2"o] AzlE 87| FE o]|FAR YA F

—r]*27l——rL(P1umb1ng Fixture) : 55 2 digAnlod dZ29 s 717 2 o] &7]. o]9 2
7174 Eibo] &7+ %? i = A AAY v wjEe] E sttt

-rlxg7]7](P1umb1ng Appliance) : 5483 7|5& Fd57] AT & Ev g AR A
ot olE AX9 &d H A= skt 1 ol4e] ®BH, Aloj7], 7tE 849 2L oYyA

5 8T 3= FH8 .

HAY Alojd F Utk Z2 Azt AolE, 2%

Zhgol o8 AFsHoRE LHdE F

2138 (Plumbing) : A& L X

719, 1487171 <} ﬁ*ﬂ’“‘ﬂ?’—? AT, 3

21 A4 v)(Plumbing System) : A& ‘%‘ AW glofA]
v, A7 EY, AR

—% 46‘0}3— A2 n)

WA v 2&Plumbing Appurtenance) : AE3E 77 EE V2P E ==

AT FFEEA WA TG A7 Te REFo|th BEEFLS BUHAR] S BaskA &

I 71T B wlFAE ojwg BIts JhekA| eth

9]3) 4 © d(Contamination): 314, 4+ & 4 == H4=

& HAE FFo 747‘°ﬂ APs Tt A= 87 +2

9]71(Open Air) : AE 9%
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957t~ d](Medical Gas System) : T¥&5 AI2HEA B3, fysz=

7D 2 HE A At AH&al7] fte =5 JtaE dEEr] 9

a8 2 ZAFAor], 7 RAu|(alarm-warning systems), #¥ FAHE L AU} ALS=E FA
o 774 Edste wHdde X3

s FAHd)(Medical Vacuum System): 48 2 Z-FA|o)7], 2@ H(shutoff valve), 74K AdH]|
(alarm-warning systems), Alo]x| ¢} Szl Al Q3 YX7HA =Gsl= WiBdALS s T
FRAFAA AR 2 FAEHE An),

A (Anchors): A XLE =

A7} 4-(Individual Water Supply) : <<€ 34 F57F obd g F 714
A5 ¥ 4 = = 2 R (Self-Closing Faucet) : A5 2 z

A 4(Gray Water) : A7), &2 AR 2 A
Z] = (Waste) : 719 WidES 8814 e 717 ZAH=z
A #(Waste Pipe) : Zluhe o) $dt=

AAT (Access): wolv 2ed sid & AXste] AXU Ao 4 HAEE F A=EF
3 BB

AT (Access Cover): AL, HEy T Aﬂi—i—% %’flf‘f} TAo g wjgey v o4 Hod
F UAEE BEEY At o8 1%

A (Occupancy) : AEo|Y HAE %3-‘?'—% A}% “E AFE 54
F&Main) : wiFAFAA A o] HEEHE A5 FaAE

ZH 2 1) v A A= (Building gravity Drainage System) : 3ol ol&) wi4S REAujsHo

2 AEsHE w5 2

Z8 2 a8)2%37)|(Gravity Grease Interceptor) : HiZH = wjSFUd Z3dE 78, oY 9
a8 25 EH57] A wigAdnle] AXE §7Fo] 1893 L o4l f8A-n] F& ol&9 &

ge 30% oldEt Yol o) szl
A #Branch) : F&, FAMFF I8 L 299HS Ha
A3}~ H<=(Subsoil Drain) : #|st4u I FF5 2o} iiﬂ%ii o] &3} HH s
A F(Vacuum) : 7| ¢ 2o ?;
Z1E B e]#A(Vacuum Breaker) :
7H:rL"r7]‘ XJALfHﬂ olo. ul—t:i A X
HAAGump) FHOE HiFHA &
© 3t Ev A v E we Ba
A+A HEGSump Pump): 44, JE e Be A9 de vHE SFE ALY WSS
AAs7] A8 A7 RE O 93] T-F
A+A 571Sump Vent) : ¢50 2
U2 RE ] T
AE+EBored Well) : A= o] 7S F1 A AT =
A AT(Clean Out) : WA 289 w8l S A A3 Yl AHgEE A MTE AT 57
v AA 7Hse FHO = AH 2117% 7Vt 717 BE VIFERS
azx AYA(Cross Connection) : &&Fuld AT e AS (kA
T571, 7t e 3184 F) 0 Hﬁ, g Bl AH ASHE AS oI @
=

2 ATLR2 F ASNY 55 dFAe wet AF
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- 1% dE KMC A271459
(. KMCe] 725} 2 4371% =7
IMCE 2-§3te] KMCE AaHs 3ol A IMC2012d )& FA3H=

A%, FHAA FENGE AH “AZIALNEA” 7)1Ee AASA e Q= ) Hw
AR, AzE SR A EdE AAEe AEsislo

o] N2l §88 1EHT AUI=dF A
I7F AAR] Ada =
stal glol B AFE Tt olyd AAVIES =Yt HOH KMCol| ®k<g &ttt

o] Ao A& FASE &85+ ASHARE 62.12] = A(HE] &= A|2H): Multipel-zone
systems)-> 2xpd =of] T g M F-5k3] o] A A G sh= EPH7]€7]ZOE AFE o A o]t

%
= B quAEe ai4rjEd] T 7

(2) KMColl =115 &7 2 2A 7= <t

oD 97 = %‘ 7YA

AUl o= ste YUI=EdZFS F7Eeh] A% v AT V=g & WEg 97]
EYHFo=E Aﬂfﬁko}@l H71gd 4 AEE ASFE A £EEZ E 403.37% o] AAHeH
o] AlFE 24 4-10] H L3l AH=E HAd U EYFS HIISIES AL Ak
403.3 Q7). S A 2" A, AAE =E 2 HFEE 13 2HE E 403.3
wel HAir|He FHEEE THS AEE AT VALY AN aHE AAES B
403.3°] YEtUS= HWAAE Boh Fofok gt 3#403.3¢] FPHA &2 AHAAE A% &
71 &S F 40330 ANE AdEEe} 54 E AEFx g M {FA AFERE 2
T A& AAEAY $UAE JIeEAH Y8 A2 Aotk A =HL, 5T dFol
fe T AAVEES ALEH R A HNE FFo] JHestESE AAFH oF k. §Fd
A S AQlsta F 403.30] AAEH riHFE AAFIHe] FARAAE 7HFES G AT
FAGATE obd AAZFIHANA Fo] AdEE FheE F 403344 AAE o YU
o|FoE 97|15 FFY F A= UM LH ] Aok STt

e A o AAdEEe HIEE FJdd FAASE YIS A9, APdES =

40339 Ho) AV PO AT Bas ok
E 4033 HA& @I F

IF7Hs 99 TRV 99
AFLE oA dF 7] oA HAF o wr|FF

AF5F 1/1000 FT* =Y % 7N1=Y T CFM/FT#
(¢1/md R, CFM/?)) R, CFM/FT* (CMH/m?)
(CMH/?D) (CMH/m?)
APAA
7ha
- AR F() 25 (0.25) 5(8) 0.122.D —
- A7 FH)E 25 (0.25) 5(8) 0.122.D 1.0 17.9)
Al ) _ _ — —
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A=A 15 (0.15) 5(8) 0.06 (1.0) —
F FAA 30 (0.3 5(8) 0.06 (1.0) —
of oF/th 7] A 50 (0.5) 5(8) 0.06 (1.0) —
Tigto] Y4, e

-3918 =glo] Za 20 (0.2) 15(25) — —

-390 M EY 20 (0.2) 7.5(12) 0.06 (1.0) —

- A4de =gl EY Y 30 (0.3) 30(50) — —

- e Agr] 10 (0.1 25(42) — —

- Z3, AN 30 (0.3) 7.5(12) 0.12(2.1) —
AFAA

- A3 150 (1.5) 5(8) 0.06 (1.0) —

- B — — — —

- W 25 (0.25) 10(16) 0.12(2.1) —

- A~z gyl — — — 0.5 (8.9)
- S AN 35 (0.35) 10(16) 0.06 (1.0) —

- Faub 70 (0.7) 60(101) —

- FURIAAE @A7A) 25 (0.25) 10(16) 0.18 (3.2) —

- oA (5- xﬂ) 25 (0.25) 10(16) 0.12(2.1) —

- (94 o1 35 (0.35) 10(16) 0.12(2.1) —

- A9 65 (0.35) 7.5(12) 0.06 (1.0) —

- g (A4 oA 150 (1.5) 7.5(12) 0.06 (1.0) —

e 20 (0.2) 10(16) 0.18 (3.2) 0.7(12.5)
- F}ehal g ae 25 (0.25) 10(16) 0.18 (3.2) 1.0 (17.9)
- BA) /471 A8 20 (0.2) 10(16) 0.18 (3.2) 0.5 (8,9
- AFHA 25 (0.25) 10(16) 0.12(2.1) —

- ge= 3|4 100 (1.0) 7.5(12) 0.06 (1.0) —

- gl s 28 — — — 0.25 (4.4)
242 28

- uh, ZH Y 2R 100 (1.0) 7.5(12) 0.18 (3.2) —

- FtEl g Eo}, HAE E= 100 (1.0) 7.5(12) 0.18 (3.2) —

- A 70 (0.7) 7.5(12) 0.18 (3.2) —

- %Hgb — — — 0.7(12.5)
B 7135/ %AA

—R 7P — — — 0.5 (8,9)
- A8 20 (0.2) 15(25) — o

- el 20 (0.2) 30(50) — —

- e 10 (0.1 25(42) — —

- 2gx 84 20 (0.2) 15(25) — —

- 32 2 FIAA 20 (0.2) 15(25) — —
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103321 BUE A=, ohﬁr«l FE/VF GLLAA AERL S 1€ ET A
24-3)e AFsA AP B,

Vat = Voz (4_3)

403322 A=Y A28, shie] 277t 99U Fe gdFEAe] ANIE FFEE 4
%, A2Ele] N EYFFVDES HU-0ol &FatA DA ek

Z Voz (4_4)

allzones

403.3.2.3 HEE A& AI2H. o] g2V gdEsddA AedEHe 37 rlE £
sl AUZ FFeE A, Alx"Ho] BaZ = U EYFTFHV,)S 403.3.2.3.1-403.3.2.3.4
off Ag}etA Mg

4033231 13 9|71H €. QAT SEpPE AU-5o] HFHES HA AT

VOZ
Z, = v (4-5)
o] 7] A
Ve 1AHE7] F3): Eo2 FFHEe 13 IHF2 U7I=Ed+9 Add 32V |28H F
TEH = A7 AU AedEHE FVIE usit. &2 Wl o3, AsdE=
z 19} AUE ol$HE F/E AU FFHE VIRE TPA GEC AN, 1%
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Max (Zp) EV
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< 0.65 0.5
< 0.75 0.4
> 0.75 0.3
a. Al2Ho] P93stE BE EoA 2(A-5E ALESIY AR 13k 978 8(Z,)2]
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A&BA S| 95 [oMES | 4UE | BFol
1713 _ _
(H&=DN) | o | A%FY | AF | §A4
2A70% 6 L/F A492E gas] As 49
12 4, 3598 35 | 25
1.0 &4 5.0 3.5
15 &4 6.0 -
20 &4 7.0 -
SU0F (3 L/3 ARRAE a] Ag F9)
/2 4,599 % 40 | 30
1.0 &4 6.0 5.0
1.5 &4 8.0 -
20 &4 10.0 -
6 L/3] AlAmua o]
a8 gens 60 | 40
2% |6 L/E AAEEE g
8.0 6.0
AT
ERE
2.0 1.5
(A2 2 4437 AL
A 1E
5.0 3.0
(A= 8 A3 A8
[F] D $235e 0wy 1) o), Ad7] 2074, 204 S2/49 £= AR 1)
2 749 84,
2) 1/2 S4011} 591 E(powder room)& ti7] 1o AR 142 FaE
b BT AE
I AEBAS [ @5 | ofES | 4Us | 0FoleA
i (H2DN) | Fg | 3%FY AE A
e 7|(A e, 13 L/3)) 25 7.0 7.0 8.0 10.0
e 7|(A ' =, 13 L/3)) 15 3.0 3.0 5.5 7.0
A Z|(MA™WE, 6 L/3]) 25 5.0 5.0 5.0 8.0
HRAZ|(MAB A, 6 L/3]) 15 2.5 2.5 2.5 4.0
AW 7]3.8 L/3) 20 - - 4.0 5.0
AW 7]3.8 Lol 3]) 20 - - 5.0 6.0
AT 7] 10 1.0 0.5 1.0 1.0
TN A0 8) 15 1.5 1.0 1.0 -
2771+ ) 15 1.5 1.0 1.5 -
AEBAE | ©% | olMES | AU | ©FoleA
e #Hz DN | Fd | ARFd | 4
g A 15 - - 3.0 -
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82/

AR

AR (A AL
k]
AIEr7
7

3 8)

_— —

me  foi dlo
(D
BN

A
Q
Q

PN
& TELA

=

15
15
15
15
15
15
10
15
15

2.0
4.0
2.0
1.0
4.0
2.5
4.0

1.0 2.0
3.0 -
2.0 2.0
- 5.0
0.5 -
2.5 4.0
- 0.5
2.5 2.5
4.0 -

¥ E103.33) =4 % (L/min)

NFRE | AA9aed | AERad | Aras | Addaed | Adusad
555 148" N4eY | R 148" 7148?
3 11 120 185 280
4 15 140 201 295
) 17 83 160 216 314
6 19 87 180 231 329
7 23 91 200 246 344
8 26 95 225 265 360
9 28 98 250 284 379
10 30 102 275 - -
11 32 106 300 322 416
12 34 110 400 397 473
13 38 112 500 473 530
14 40 114 750 643 662
15 42 117 1,000 795 795
16 45 121 1,250 908 908
17 47 125 1,500 1022 1,022
18 49 127 1,750 1136 1,136
19 51 129 2,000 1,230 1,230
20 53 132 2,500 1,438 1,438
25 64 144 3,000 1646 1649
30 76 155 4,000 1987 1,987
35 - - 5,000 2271 2,271
40 95 178 6,000 2,460 2,460
45 - - 7,000 2,650 2,650
50 110 193 8,000 2,763 2,763
60 125 208 9,000 2,877 2,877
70 - - 10,000 2,990 2,990
80 148 235
90 - -
100 167 257
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- 13 % KECC A7+ =4

Fuete] AnAel B3 FHE EPTAE okl AXEA Ho| YA FL EoFEA]
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of ojm] RS0 Ax9 VlEe Fxd 4 FEA F2 He st 2 dA B
7123 AP AvAE TS Fdste] A3 7eS =98] sk Fadk o= &A

o] 7l&2 ot o ot

(1) ASHRAE AwvAHAY 7]+
198913 o] ASHRAE(American Society of Heating, Refrigerating and Air-Conditioning Engineers,
Inc.) Guideline 1-1989, Guideline for Commissioning of HVAC”} ASHRAE Standard= A4 = %}
o o] A AuMY AAZY ZEWE, =4 HF 4 GAE A5 JHeel dsiA ZeEH A
ZREA 2 AT W& ZEHA LU TFo] A BeEo 1996do] ASHRAE
Guideline 1-1996, The HVAC Commissioning Processfg %% =0 HVAC Al2=®9] HAnjHdY
of tisled F= 7l=5o] AT

(2) AABC #ArIAY 7]+
AABC(Associated Air Balance CounciDe= ©l=12] HVACHH TAIZA TABEoFS] o] 4k

[} hE |
stitelty. AABCE= o] 7I&<S AASH7] flste] HVAC A =Hle] Al@3 sfjajo] #dd 2dllF
te] A AFE FEIFAL, AVIAY JAA ZaE e Hakel 443 #AHE yWES

< 71edH

1A =3 AT, ASFFoA MHE St 1SS F IEE =¥HE 7
wol BYH AvHY 712 FRIHA
(3) NEBB

NEBB(National Environmental Balancing Bureau):= MCAA(Mechanical Contractors, Association
of America)®] $HUS=E 753zl Hlo]Q] TA|oja, Hu|A|2=EHe] AnAY, TAB, =79 =
4, 25305354 5o 7IEset ASAFE o vk IS+ TAB, AvIAY 71&AHe
W5FHE, A IS kol vk 1EEke] NEBBS EA17F 7An|A el tie Hexdse B
=l
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< FJsa ok

NAE BNl 2fF7h AT 4EnIFS TiL, nFLe HuE
23E Yol s | Aol
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o2t d¥ HAHL
A Rl He BAEE 7
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b F714371(ZE)e 14
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o7 AAELZFEo] MERV 14(90%)°1 ZE ¢} UAFEZE o] MERV 15(95%)01 HE = %33}
of AE&stH ol YAEHEC =& IHE AT

(4) ARIZ71AS FEA717] HalA 71e 284 AGHAlS H 83t oAz

G) AWE71E Aedste Ave A"y 2dE& WA f8l, dAZH T EC] HAT
MERV 9(40%)¢]7¢<] BHE Ar83st o A3t

6) FHAAN FE=He 7 4 2 AV &0l g 2EHE o] &35ty 194 A=
2 Al sk},

(N ALIFHZAAE z2kE S7|drle YAEZHAEEo] MERV 11(60%)°]4<] ZE S &3t

W 97155
T71Z3}7)0) AAEHe 2HE AT ), 9riewgS Bty FEH FTHRE AA3IA o
o 9719 3L Hrlehr] YsiAs gy 23E QA EA(S02, 03, NO2 = PM10)9] =

3}

T & ZtuA Hrtste] 39AIR FEIT FESE dAE FH dEAL AEES vty Zﬂ
Astdom A& 353 7lE 22 Ut

0407.2(2)715) (D) A ="lS AAG wf, dFF o= 97| T3t =49 97+ o
FaEe] AAEE YA wEt Zo] YA HeE AS ARSI 9r)sEES F 0407.2.13 Zo)
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ODA 1 Aoz mMAZE 2E 97

=]}
ODA 2 ES FEE 2 dAY, T L9 EH] 23 97

ODA 3 e 5 FEE Zte 4RV, 7HaY 29 =40 23E 97

2 9719 =Z=3d 2 AEAGO, 03 NO; & PMpe ®%7} 7|&2E 2339 =4
o ofg9} o] TFE BFRHN ALE I F9H TN Ul H dAle E 0407

i

X
—
Boo

2) ODA 2&= WHO1999) 7lol=&lele =FAstAY ¢7]e L9 =r7 e I7t%E
=1

D FAollA A Fxol 15u7kA] Z23E Aol met B/
3) ODA 3& WHO(1999) 7tel=giels =IFstAY 27]9 o9&+
2 Aol A AR Fxol 158 o) 23E Lol wep BRI
(3) AL A%, ¥ 0407.2.13} #o] Stuttgart, London, Madrid®.t} o]4
Bl A9t o] 4kstgka PM109] B%71 A UERA FEBIEA R
A YehA 9715 gl 3532 E UERTH
& 0407.2.2 97159 H7F dAE

24
7l & A Stuttgart | London Madrid Seoul
=3

AFHF 50 ug/ m° 5 8 11 13.83
0 o Hol 1254g/ m® 23 38 37 83.76
125 g/ mPol el A4 0 0 0 0
71ZEx| ol 21} <1 <1 <1 <1

AP 50 ug/ m® 63 52 55 42

0 8h Ho| 120 xg/ m’ 178 134 123 140
3 120g/ mio]2el A<= 31 4 1 4
71EA 01 A=A} <15 <15 <15 <15

AH i 40g/ m® 80 62 52 57

NO 1h Ho§ 200g/ m® 244 176 216 171
? [200g/ mPe) kel Azt 21 0 1 0
71EA 014 A=A} <15 <1 <1.5 <1

A 40g/ m® 34 27 29 41.2

oM 24h A4 §0g/ m’ 109 79 109 134
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19281 Plumbing Code(Hoover Code)(1932d 7/WA)E AA3G =, °]AS recommended
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ICC  I-Codes NFPA  C3-Codes
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and Safety Code®
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2012 International Plumbing Coded] Zx}&= th3 7t}
Chapter 1 Scope and Administration

Chapter 2 Definitions

Chapter 3 General Regulations

Chapter 4 Fixtures, Faucets and Fixture Fittings
Chapter 5 Water Heaters

Chapter 6 Water Supply and Distribution
Chapter 7 Sanitary Drainage

Chapter 8 Indirect/Special Waste

Chapter 9 Vent

Chapter 10 Traps, Interceptors and Separators
Chapter 11 Storm Drainage

Chapter 12 Special Piping and Storage Systems
Chapter 13 Gray Water Recycling Systems
Chapter 14 Referenced Standards
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Chapter 1 — Administration

Chapter 2 — Definitions

Chapter 3 — General Regulations

Chapter 4 — Plumbing Fixtures and Fixture Fittings
Chapter 5 — Water Heaters

Chapter 6 — Water Supply and Distribution
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Chapter 7 — Sanitary Drainage

Chapter 8 — Indirect Wastes

Chapter 9 — Vents

Chapter 10 — Traps and Interceptors

Chapter 11 — Storm Drainage

Chapter 12 — Fuel Piping

Chapter 13 — Health Care Facilities and Medical Gas
Chapter 14 — Mandatory Referenced Standards
Chapter 15 — Firestop Protection

Chapter 16 — Gray Water Systems
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Chapter 1 Denitions

Chapter 2 General Regulations

Chapter 3 Materials

Chapter 4 Joints And Connections

Chapter 5 Traps, Cleanouts And Backwater Valves

Chapter 6 Liquid Waste Treatment Equipment

Chapter 7 Plumbing Fixtures, Fixture Fittings And Plumbing Appliances
Chapter 8 Hangers And Supports

Chapter 9 Indirect Waste Piping And Special Wastes

Chapter 10 Water Supply And Distribution

Chapter 11 Sanitary Drainage Systems

Chapter 12 Vents And Venting

Chapter 13 Storm Water Drainage

Chapter 14 Special Requirements For Health Care Facilities

Chapter 15 Tests And Maintenance

Chapter 16  Regulations Governing Individual Sewage  Disposal  Systems  For
Homes And Other Establishments Where Public Sewage Systems Are
Not Available

Chapter 17 Potable Water Supply Systems

Chapter 18 Mobile Home & Travel Trailer Park Plumbing Requirements
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eGuide A: Environmental Design

eGuide B: Heating, Ventilating, Air Conditioning and Refrigeration
eGuide C: Reference Data

eGuide D: Transportation systems in buildings

eGuide E: Fire Safety engineering

eGuide F: Energy Efficiency

eGuide G: Public health engineering

eGuide H: Building control systems

eGuide J: Weather, solar and illuminance data (CD-ROM)

eGuide K: Electricity in Buildings

eGuide L: Sustainability

eGuide M: Maintenance Engineering and Management
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Introduction and scope

Water services and utilities

Sanitary accommodation, pipework and drainage
Waste management systems

Corrosion and corrosion protection

Water treatment

Swimming pools

Water features and fountains

© 0 N o w e

[rrigation

10. External drainage, local storage and treatment of waste water
11. Miscellaneous piped services

12. Glossary of Terms
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- Building System Commissioning
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- NEBB Specification for Building System Commissioning
- NEBB Certification Program

- General Procedure for Building System Commissioning
- Standards for Performance

- HVAC Systems Commissioning

- Plumbing Systems Commissioning

- Fire Protection Systems

- Building Management Systems
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19281 Plumbing Code(Hoover Code)(1932d 7/WA)E AA3G =, °]AS recommended
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Code(SPC) & Standard in the southern states | Congress International
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2012 International Plumbing Coded] Zx}&= th3 7t}
Chapter 1 Scope and Administration

Chapter 2 Definitions

Chapter 3 General Regulations

Chapter 4 Fixtures, Faucets and Fixture Fittings
Chapter 5 Water Heaters

Chapter 6 Water Supply and Distribution
Chapter 7 Sanitary Drainage

Chapter 8 Indirect/Special Waste

Chapter 9 Vent

Chapter 10 Traps, Interceptors and Separators
Chapter 11 Storm Drainage

Chapter 12 Special Piping and Storage Systems
Chapter 13 Gray Water Recycling Systems
Chapter 14 Referenced Standards
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Chapter 1 — Administration

Chapter 2 — Definitions

Chapter 3 — General Regulations

Chapter 4 — Plumbing Fixtures and Fixture Fittings
Chapter 5 — Water Heaters

Chapter 6 — Water Supply and Distribution
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Chapter 7 — Sanitary Drainage

Chapter 8 — Indirect Wastes

Chapter 9 — Vents

Chapter 10 — Traps and Interceptors

Chapter 11 — Storm Drainage

Chapter 12 — Fuel Piping

Chapter 13 — Health Care Facilities and Medical Gas
Chapter 14 — Mandatory Referenced Standards
Chapter 15 — Firestop Protection

Chapter 16 — Gray Water Systems
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Chapter 1 Denitions

Chapter 2 General Regulations

Chapter 3 Materials

Chapter 4 Joints And Connections

Chapter 5 Traps, Cleanouts And Backwater Valves

Chapter 6 Liquid Waste Treatment Equipment

Chapter 7 Plumbing Fixtures, Fixture Fittings And Plumbing Appliances
Chapter 8 Hangers And Supports

Chapter 9 Indirect Waste Piping And Special Wastes

Chapter 10 Water Supply And Distribution

Chapter 11 Sanitary Drainage Systems

Chapter 12 Vents And Venting

Chapter 13 Storm Water Drainage

Chapter 14 Special Requirements For Health Care Facilities

Chapter 15 Tests And Maintenance

Chapter 16  Regulations Governing Individual Sewage  Disposal  Systems  For
Homes And Other Establishments Where Public Sewage Systems Are
Not Available

Chapter 17 Potable Water Supply Systems

Chapter 18 Mobile Home & Travel Trailer Park Plumbing Requirements
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eGuide A: Environmental Design

eGuide B: Heating, Ventilating, Air Conditioning and Refrigeration
eGuide C: Reference Data

eGuide D: Transportation systems in buildings

eGuide E: Fire Safety engineering

eGuide F: Energy Efficiency

eGuide G: Public health engineering

eGuide H: Building control systems

eGuide J: Weather, solar and illuminance data (CD-ROM)
eGuide K: Electricity in Buildings

eGuide L: Sustainability

eGuide M: Maintenance Engineering and Management
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Water services and utilities
Sanitary accommodation, pipework and drainage
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Water treatment
Swimming pools
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[rrigation
External drainage, local storage and treatment of waste water
Miscellaneous piped services
Glossary of Terms
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Table 1 Water distribution system design criteria required capacity at fixture
supply pipe outlets [kPa]

Fixture [PC SHASE-S206
Lavatory 55.16 30
Water closet,
137.9 70
flush valve
Water closet, siphonic
241.33
flush valve
Urinal, valve 172.38
Shower 137.9
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Table 2 Water distribution pipe

[PC SHASE-S
Brass pipe S , Ductile Cast Iron Pipe
CPVC nplastic pipe and tubing Stainless steel pipe
Copper or copper-alloy pipe Unplasticized polyvinyl
Copper or copper-alloy tubing chloride lining steel pipes
PEX plastic tubing polyethylene powder lining
PEX-AL-HDPE steel pipes ‘
Ductile iron pipe Copper or copper -alloy pipe
Galvanized steel pipe PVC-U pipes
) ' Polyethylene pipe
PE-AL-PE composite pipe Polybutylene(PB) pipe
PE-RT plastic tubing
PP plastic pipe or tubing
Stainless steel pipe (Type
304/304L) (Type 316/316L)
(mh S8y LA
M 98 3= B F4Ee) oA da AAsA FAs T ok
PCAAE R3F & AxlolE R egte] o7 o9 WAE s BT §, AFEA]
AFBY oA AES AEA FAst At
SHASE-S 20691 M= 22 AWM FA, Sabo]E 2 Agte] @ SAIA A BT F
2t MEgEYolAL AHES E F Atk WHEFEHAE trIdA 4EA S aEln Hd
)% FEAVIRE AP ARFAVG 054 ARFAY Y AL FHAT I

Table 3 Sizes for overflows pipes for water supply tanks

Maximum capacity of water supply line to tank(LPM) | Diameter of overflow pipe (DN)
0 ~ 189.25 50
189.25 ~ 567.75 65
567.75 ~ 757 75
757 "~ 1,514 100
1,514 ~ 2,649.5 125
2,649.5 ~ 3,785 150
3,785 o] 200
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(2) ASHRAE STANDARD

200730l ASHRAE(American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc.) STANDARD 90.1 Energy Standard for Buildings Except Low-Rise Residential
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(3) Standard for the Design of High-Performance Green Buildings
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Enl3A =(Kite mark), BSI ¢+ vl 34 =(Safety Mark) 2 HA-5-F

ek el RS EFE

(A) Kite mark (B) Safety mark
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A A, Building Officials Code Administrators International (BOCA)= BOCA National Building
Code (BOCAINBOE AAstH F= Hu|FHEAHH HE mlmFios AL EE AAEHIJS
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1940978 2d 75 Z=S< /AEdsta #eske vige dAlolt. o] Ze+= dA A A
A 2 F HERE Fx Y AYHJT. =7] 407 FF =AVF ZAHstH o 2,5007] o]
o A, 7h&H, F 9 ANARY v 9 TE 7P| d7kA] A9 A2 Aoy =3
NP3 YL 14,0009 Ao}, AZrt ALAL Ak, 7oA 3|, AzgA e 71ex7F 7
AstAch. WY A, dehnpate] EAMHRGE ofye}, SBCCl= Abg-27)Eetoly, 28T, BALX
of A AMF-AE Fi Ytk FolA o] = tiFEEO =AY oy} HALAY] BE =
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AR, Mississippid= 7IEl2 ARG FAFY tIREEAGA = International
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b "= 2 F AAE AYIR

nj o] WA RE ol e} o] ICCAAM AASE 71&7)Fd s Aegste Aok 18U
ICCE Reer] 98, b5 Z=E AYsta Jv= AWBRE AA7EA Hol Aok ofzf 1
Y3} o] Z+ FoA ICColA A3 CODEE &3ty 4= Je dFS Aund v
o] 507157} IBCS Aelste] &&3ka Qo

International Codes-Adoptlon by State {Updated 06 01 20 10)
otk
X = Effiectiva Stalewios L = Adopted Dy Local Govamments
& - Suppéement 06 - 2006 EdlEQr‘ 04 - 2004 Edkion 03 - 2003 Edition £Q - 2000 Edition
ST Jurisdiction B IRE [IFc][ mc we  [wesoclirse] Ece [ipmciesc]iccpe[uwic [ize[icc 700 “Chart Comments
= e = IEC, IFC, IMC, IPC, IFGC - AL Buiiding Commis:
AL Alsbama x08 L xos| xoeL | xoeL L |xeeL| L L L L L il o Mty
AK Alaska X045 Log X08 x08 %06 LOG
AZ Arizona xo8 L Xx08 x0e X068 X086 x06 %08 08 L L L L |AZ-Dept of Healtn Services, healn care Instfutions
|aF cur e 2007 AR Firz Pr a0 Code Dased on
= i = the 2008 IFC, IBC and IRC. The 2008 AR bing Code based
AR Arkansas x06 xoe 08| X086 x08 i %08 X032 L L |on the 2006 IPC and he 2000 AR Fuel Gas Code based on the
2008 IFGL.
CA California xo8 xo8 Xog xpe
co Colorado x06 L x08 xo8 X048 L x08 x0g L L L L L
cT Connscticut xos x03 X023 xo3 X023 %06 L xo2
Eh’":ﬂ"q Code is 05527 oA the 2003 i8C.
1 2006 IECT, 0pfior EED
DE Delaware L L L L Xo3 L Log L L |scroption aer
DC District of Columbia xo8 X068 X08| X8 xo8 xo8 X08 x08 | X068
FL Flonda X068 x08 %06 %08 %08 %08 LO8 x08 2: SIDCL:‘ Fiorida Codes with 2000 supplements are based an the
2008 I-Codes.
GA Georgia X046 x08 x06 x08 X068 x08 x08 L L
Hi Hawaii X046 | LO3. Los xp8
1D idaha xoa X08 X08| X03, L& LO& X086 X086
IL Hinois 0o L X0o patel] L x0g X0 X0e | xX0o L L L ar}, nrm nof app!
Hearn
The 2008 Indlana Buliting and Fuel Gas Codes and the 2008
indisna Mechanical snd Fire Frevention Codes wi 2008
n Tricleana L R, (WG] A0e H#Ha |smenaments are basaa on me 200 G, IFGC, IMC and IFG.
e 2003 Inciane Residantisl Code i sa3ed o
ST i Bc | e [iFe| mc iec_[iesoc|iFec] Ecc [iemclieBe]icere [uwic[ize]ice o0 Chart €
The 2068 Vermont Fire & ing Safety Coce Is based on
VT Vermont xo8 | Lo3 x03 X4 Fimis i U S e 55 Bk ot T
VA Virginia 08 x08 %08 08 %08 X068 %08 06 | xo8 ICLZ:: Un#form Statewide Sullding Code Is based on the 2000 -
WA Washington a0 | xop  [xos| xoe x0@ L L L Log
Wwest Vinginia, ffrough the WV Fire CI?'P'PL’S‘vﬂ has the
reguiatory autharty to-adopt the ing and fre codes
The COmMISSIoN Nas aa0p! UP Ne 2000 eqIMORS O I6C,
IRC
cnopses fo enforce bubging codes and
[ECC. Afthough the PMC [5 adopled sfatewida, enforcement Is
wy West Virginia oo | xpe [ L | xom 08 x08 | xo03 | xoe | xoe aptional. A3 the Fire Code, the Fire Cammys3ion has adopred e
entire colecian of the NFPA codes and stancardts excepiing
NFFA 5000 and NFPA D00 and NFPA 101A. The WV Fire coge
appies o 200 NEW 2n0 SXASTNG CORSITUCIDA aND WRENEVEr Ner
5 & confiict bedween the Sfafe Bui g Cocle te 67 Series 5o}
and the te Fire Code (Tie 67 Seneal), the e code lakes
precedence
e The Wi Commerti Buliding Code ciudes the 2005 IBC, IEBC,
Wl Wisconsin %06 L | xos X06 | X06 X0B IFGC, IFCC. and MM
WY uses tie 2000 IRC, IPMC and! (EBC o ihe extent that those
WY Wyoming X06 X X8| X08 L L X06 L X0B | X08& L codes are /Rferenced In the IBC, IFC, IMC ant IFGC and canfain
fre ang ite-aarery provisions
TY U.§ Territories
Gl Guam %08
NI Hedhem ) X0o
Marianas Isiands
PR e ico x X X
Vi [Us virgin tstanss | x03 | %03 X03 X03

129



ST i 1BC IRT IFC| MC rc IFSDC| IFGC| IECC | IPMC|IEBC [ICCPC | IUWIC [1ZC|ICC 7000 Chart
[EC, IFC: SFU, schoals, hesith care, state Didgs, commercial
Ny MNevada xoe | xoe  [xo3| L L L L X086 L [xoe| L Ioiags ror caun r 100K, 1BC, IRC, IFTC, [ECC, IEBC NV
|Pubtic Works Sozm, state busangs
= ] ; ; The New Hampshire S jaing Code wil b based an e
NH Nem:Hampshive 00 0 L; x06 kng L xne L 2007 [-adEs When they DecomE eMectia G40T/2010.
NI MNew Jersey X08 X08 X06 X8 X068 Xo8 L
04 I5C, IRC, IECC 4 (EEC dopled statewide oy Nt Const ing
o C aq0ptes statewite by the State F¥e Marshafs Ofice
NM New Mexico XD6 Xo8  (XD3 L %08 X068 NI uses tme 2600 Nid Codss which are based on e 2000 -
codes and amenaments. They Dbe accessed &t
Rt W1 SES1E M, LSS 22w, b
Ny New York X03 xD3 XD3 X03 X03 X03 X03 X03 | X03 The 2007 Cods of New York State 15 dased on the 2003 J-rodas
’ ’ |an codes contain NC spécic amengments. The 2000 NC cades
NC Morth Carolina X0g x0o X0e Xo8 xp8 X068 xo8 ie based on e 2008 I-codes
NLH MNorth Dakota XCo X048 L X0G L X009 L L
|Far commerciat b tate of OMio Aas,
OH Ohio X08 x08 X086 Xo6 X08 Xo8 Xo8 L L
oK Oklzhoma X0 xoe X066 xpe X0g L X0 x03 X008 | X086 | X068 L L FC - Mechanical, PUmBing 3nd Fusi Gas provisions onyy
or T SO0pUOAS Are Dased on NS 2000 L0085 and me siare
OR Oregan xo8 x08|X08| X0 #o8 s be sezn 3t he Oregan BCO wensta
PA Pennsylvania X0g x0e X009 X0E X0 X089 Xo8 L X006 | 0@ x0g
|Fnoge fsiand's custom code wil 5e based on the 2000 I-C00ES
R Rhode island x08 | xo8 xoe | xoe X068 | xo8 pebi s s
i . ’ ’ € curmenty u 2008 aodss and amendments which can
5C Seuth Carolina x08 X03 XD& X08 xD8 X068 X086 LO& | LO8 Lo& |be #ound on the
5D South Dakota X032 L |xoz| xo3 L L L L | L L L oL AR DCrapN WG shant
™ Tennesses X08 L xD& L L L L L L L L
Lursscrcnons autartzad by state izw to adopt fater saitions af IEC,
™ Texas X03 X00 L L B L L X00 L L L L L IRC, IPC, IMC, IFGC, and IECT. 528 Junsmensn CNam o
lspaciric eattion adopted.
The Utan Uinfform Bufiting Standand Act suenay vies the 2098 1
uT Utah xoa xoo X03 xoe Xoe X0e xoe xo9
imi
ang zmendments an is adopted by he iogal frisdicon.
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International Mechanical Code(e]sl IMC)2] Z|AIAANIA| 2~H A& dEZ9 Hj7], HE 9
SN 2H”, AAE F7|A, il Al2"g A 2"l A 2 AlFd a3t FAE
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Scope and Administration(® ¢ = #z])
Definitions(&-o1 % 2])

Chapter
Chapter
Chapter

General Regulations(Z32))

Ventilation(&7])

Exhaust Systems (¥} 7] A 2=Hl)

Chapter Duct Systems(4 EA| 2-H))

Chapter Combustion Air (J4371)

Chapter Chimneys and Vents (=2} 5%)
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Chapter Specific Appliances, Firepalces and Solid Fuel-Burning
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Equipment (5571], 832, vAAdS-AL%H])

Chapter 10 - Boilers, Water Heaters and Pressure Vessels(} ¥ 21/<}t28-7])

Chapter 11 - Refrigeration(*§ &)

Chapter 12 - Hydronic Piping (5=vj3A] 2~ =)

Chapter 13 - Fuel Oil Piping and Storage(&d &o]5ul® 2 A& 4)
Chapter 14 - Solar Systems(ej & A ~=)

Chapter 15 - Referenced Standard(3+=+2})

Appendix A /Appendix B

Index

Q) FARAA T A E42
AG7HA FelolA 285

=] 7] Wﬂlﬂraﬂ Wit =8d8®

b BT A9, Ak ABelA BAHE ALE o5 dHe BANS 5 Jn wA
e el 9 , “WRFA” & AR LT glen ojg BdH AF
NdEs T o} ZH 9l %@_% FAANZ F e ARFFRAEEDTY F2VEVE

StEs AEE A Sea AT
-, ICCoAA A= A, QLA & AgAe] Bisds @
A AR GFe [ Code)s 2t AWAFoA e ste] H5E2 —r—zra A

10 o
21'4
rlr
i
)
2
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IEREN
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(?_]__
(building code)

ole} & A= (building code)
37 Wty sk A= Ao #HE 7]
Zre] AE7]Ho] A& 71F=HModel Code)E A e,

olz1dl rd I 2= “International Code CouncilICC)” ¢] [International Building Code] ,
“The National Fire Protection Association (NFPA)” €] [NFPA 5000] , Go] ti3xZo|th

) YAdnlel #AHE  Model CodeZ% ICC(nternational Code CounciDel]l £]3h
[PC(International Plumbing Code)7} At} oA wl=ru] 3709 oA Q) code &ZH7] Tl A A
¥, & BOCA National Plumbing Code, SBCCI®] Standard Plumbing Code, ICBO® <2]3%t
Plumbing Code®] 371¢] B FE=9 Y&& T A=A ICCo A WA #Folth
IPC= A wl=W 3570l A et lom, 7 W&S &lo yepdnh

=3 NFPA C3-Codes®] 1A ¥#¥ model codezA] IAPMOs(International Association of
Plumbing and Mechanical Officials)¢] Uniform Plumbing Code”} lth.

a8l E e Model codeZ4]  Plumbing-Heating-Cooling  Contractors- National
Association ol ¢]s] 3 == National Standard Plumbing Code”} Qt}. o|A-& AN &=
9] code=A A& A HHOE Hal glom, WEANE, FAA F Hd TAJo A 2festa Q)
}.

nay e FolA gt e IPCe AN HATe 8 FAES FASHL
KA, FEY 1A Aol el = AES 712 44709 ASSE ES Fx F40= <

o

yg,
'
of
i,
L o

o yo fo o

pod
off £

(2) ANSI®} ASSE

= WolA JexsE Mds S48 el A"E Alx 71F o= A ANSl(American
National Standards Institute)= =7tEFO 24 AHFA 2459 71X 253 A €3,
M A FF3}7]7+<l 1SO(nternational Organization for Standardization) % MAAA71& A3l
IEC(Internation Electro-technical Commission)e] deolt}. vl=uje] FH+4S A HAgsta
Rnom, i A, A% dASY FFoE At o] A 4& ANSIE STt

ASSE+ American Society of Sanitary Engineering®] ¢Fxt=2 wj 92 A du]| Eofke] EFA|
A3 JATFA AZAH S E5) TTY A%, BA, ¢AS Eiz %Zﬂoi 19061 A Yw
71Bolt}. o] o] ASSEE AAHo|m HstHoz wed YAn Ao I BeL 7
golx sl ARsi, = AN BHe D 7%0 T 4He WA %
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1 w=ellA IPCE Aee 5

International Codes-Adoption by State (Updated June 2012)
ICC makes every effort to provide current. aceurate code adoption information. Mot afl jurisdictions notify ICC of code adoptions.
To obtain more detailed information on amendments and changes to adopted codes, please contact the jurisdiction. To submit code adoption information: www icesafe orgladoptions
¥ = Effectve Statewas A = Adopted, but may not yet be effsctive L = Adopted by Local Governments 3 = Swatewide adoptions with Emitasions
12=2012 Edition 0 = 2000 Edifion 08 = 2004 Edition 04 = 2004 Edition 03 = 2002 Editien 00 = 2000 Edition
* The tite of the 2000 and 2003 IUWIC Code was changed to (WUIC in the 2008 version

Alzbama 502, L L LL|S08. L 8. L 508, L L L L L
Alzsks xog LO& ] D& X0E LOg
Arzons 508, L L ,L|508,L| S0§8,L |S08, L|S086, L L =06, L | 208, L L L L L L
Arkansas x08 X08 /| X2 X056 L Xoe xoo L L

¥ xae *D2 08

502 L| G506 L o8, L|50a.L #0a L S09, L 508, L L L L L L L
Connecticut X032 X032 (| %02 %03 XD B 03
Delaware L L L X089 A08 L *08 L L
District of Columbia x0g A08 XD XD *D& X0E XD6 Pl ] xoa
Florida X0g Xx0g o9 x0o Xoo x X0o Log oo
| Seorgia ptals] #08 x0e #0a %08 X0E x0g Log LOg L
Hawai xog LO8, LOB X086
ldaho Xog 09 HOE 02 LOg xog xCg X0g
lllinois S08. L L S0, L|S08. L L L S08 L X088 [S08.L[S08.L L L L
Indiana xoa X03 X086 x0a ADg X0E
lows 508, L 509, L 0 |508.L L L x0og L 508, L L
Kansas 503, L Loz S03,L| LO3 Lo3 L LJ} 5068, L L L
Hentucky ptas} als) XD ®0& X0a xog L
Lousizna xog 02 L. *09 xog x0a.L L 08
Mains xog X0 L L L L xCa L *og L
Maryland X2 x12 X12 X12. L E L b Al2 A1Z x12
Massachusails xog x0g X09 X005 X08
Michigan xpe Xog L *D2 ¥0a L xog *0g L i) L
Minnesots x08 HO0g xog ®00 i) L
Mississingpi LOG LOE Log LD6 LOg L Lo& L L L L
Missouri S12.L S00.L L 512.L| S12L L =00 512 L L L L L
Montana X09 A06 L 09 X0g Xoo x0g
Mebraska 508. L S02. L L L L L L S08. L L S08. L L L
Mevada S08. L S06. L [S06, L L L L L 508, L L S06. L L S0%
HNew Hamoshire D2 02 L X092 X0a L X0g L Log
Mew Jersey xog Xog X0g 09 X0 Xoa L
HMew Mexico xoe *D9 X3 L L L x0g L 08
New York ¥D& 08 ] X08 %08 XOE x0g X0& x08
Horth Carolina Xog 02 “0a #09 %02 xog x x0og
Morth Dakots S08.L| S0e.L L So8. L L 508, L S08. L L L
Dibig xog ADG HOE 02 *0a xog xog L L
Okighoma S0E. L S09.L |S08, L|S08.L| S08.L L S0E, L 503, L |S08, L | S086,L 506, L L b
Drzgon xog Xog X0o x0g Xop x x0o
Pennsylvania xoe D9 x0g ®02 =08 x0g x08 L 08 ) D%
Bhode Iziand xog 09 *0g *0a XOE x x0g X02
Scuth Cargiina x08 %08 08 X08 X0s x0g xoe LO8 LOB L12 Log
South Dakols 509, L L S8 L|S08. L L L L L L L L
Tennesses S06. L X092 S0, L L L L X068 L L L L
Texas X08 00 LO& L0A LO8 L LO& pie] L Lo8 L L L
Utah X09 %08 X0G X049 xoa x0g X0g LO&
Mermont ptals] L #0a *0g
Wirginia xae D9 w0g X092 %02 XOE x0g 02 x0g
Washington X09 xpg A09 09 XoE L12 L L L Log
West Virginia x02 X098 L X029 %08 XOE x03 Xog A08
WVisconsin x09 L X029 x0g x0g x0g
m XD xog x02 %08 X

Morthern Marianas Islands *09
Puerto Rico xog 09 XDg ®02 #08 #o2 xog xog 08
U5 \Wirgin |slands X023 %03 %03 x03

AuliLofi A #stA reHo g VMY Fa3 OFF stuolth ASSEx F2 Hﬂl L R R
Hlo] #5E F4& AAsIH, ANSI #4024 A" Ax A
ASSETtAc] o] &= Jom, vz 9@ AR Fokol] g FFe Ad74F ks BHSE)
2% ASSE QIS 29T Qlth

ASSE+= ANSIZ} <143 4 /i 2 dE F4 7|#o 24 ANSIO F<1E BARIS7 &
(THIRD-PARTY CERTIFICATION AGENCY)o]t}.

ASSE+= ANSI 2 JAPMO( International Association of Plumbing and Mechanical Officials)<}

3H7A| cross connection 5o tek 35 U5 TEZIAT G T AT

IPC(International Plumbing Code)= ASSE®} 3% ZE IS P YA+ LA, IF
WA 7|, e, fEan BA7] 9@ Fr7|8E 5 oud 9 AN A T3y A, ¢
AL s FAE A 49 F2S FEV|E0E A&sta Ut
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- 13 9= KECC =9 HAA L 5 A 24

T A ol 4 A 7] 7+<1 [EA(nternational Energy Agency)= OECD(EANEEH7]F)e sFFE-Z22 0
24 ALAE 7971 AFod AfFavs 1He d8e flste] A9 2ot

[EAE= o|A 85 Aojstr] AT HFHoz AquAdgrledrt tAlddAr|eNEs o8
=717 @EAA s gedor FX87] fete] stz orA oUAT]EsE %%ﬁle
ARt MEALE FolA A= ARl B AsAlojo A3 AFFEAmex)S TAHOE
FTEATE HYsA Hed HT 20008= 10€FE Annex 40(Commissioning  of Buﬂdmg
HVAC Systems for Improved Energy Performance) FRHI9|¥3]E AlZto 2 3lo] 20019 % 4€
of idasoA A 1z 3|97} HH kAT

A 12F 3 ojo| bR mUbE vl=, G, EE, vUERE, ], A", A9 ZEA 2
Adl, 54, AUt = 5 A=Y dEA] BRI, A7 R tistalolA AnMdY
AE7FEol F7bskoith —“5: 3lojol = Annex 409 7ArMY Y& F-5AT SubtaskE
ANE FE3k ofgfel o] Pty 2 STt

= Commissioning Process

Az o 2 Zh= Zb7] & AnAY A H dAE 7HA A AT wEkA o) 2

27 A AR FE2LH Aot JIeEAE AESE AL =2A Amnex 400 FH7HgE RE et
& Subtaskell 7}t 53kt

s Manual Commissioning Process

B Subtaske M2 ARAHY Azt Ade

AvAY AAE AFste 7S e AS 5o %%?3‘}95114. E8 3
HFAE AEE UirolA o] Foixit

» BEMS Assited Commissioning Tools

AEA-ESA 2"H(BEMS)> AEAdulo s ArAYS AsFdstr] 93 AZd 7135 A
T F Y, AES Aol AFH o ofFojH Myt ks d Yk ofye} HE
= Hofd 4 oy wEkA B Subtaskell A= BEMSSF AAE AwMY &, & AsHo=Z
ArA o] o] Fold = s VlEe AT

m Design Models and Commissioning

& Subtaske= AAGA A Hd=9 HHIQASd U HsS ASs] st AFH A=
gojdS A & A=A e 74 % Hrrete Zlolt, TR U] ARE-Folu #H A3t
of tig HEHAC et BsAAES st FAFE AEdolds AT 7Hsdel A=A A

ﬂil

i

’

Esity,

nmo A Ande]l AFHorL: A4 EVPES AR yEEHe VP & 82U TAB
(Testing, Adjusting and Balancing; A1, 2%, H7D) Y wj&Eo|t}h mIoAEsE AIXZAHS ¢
e TAB A YFE Fo] dote drF Brh AL AuA2=Fe 885 A sHAN

TAB7} 7VselE% 27]5H Auld 2 omath weby Andde] dwsd 5 gt o

o) @ A4 flo]l ATk AA, Aulel AvZgol sseEE vz MA ATHA o
TAB @AlolA Z#glo] A2x, 1AL TAB 9] Alo] ofie} 47 - AZAe] Alo] =
ot}

7] wiiEolth. &4, ASHRAE 7]&E¢te] o= AL AHEgo = A4S Egdexl :
AR, dsiTo g TFae] 3o Wzl Aolth. YA, offjol 7« U= TAB
Commissioning T4 NEBBe] A # o]t}
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F=ollAd= "= ASHRAE® FAFsHARE o] S3+= ot & A= BSRIABuilding
Services Research and Information Association; AZ5AvATFH R3], 1955 A H)7F A
AZAv e BAY PEAG A L ARoBe) AL A 2 Aol A AT
W ZA - ZE 7)EY AAEL . Q) 9, VeSS AYFEH A= xejAel o
&S 712 7]1+% 2] 3](The Engineering Council)e] <14t 4]01 CIBSE(The Chartered Institude
of Building Services Engineers;, &1 n7|&Ags))= ASAn7|sn S AZEFH, #9
U A4S Fostes F83 48S @36t st¥o] 1 YU g sty HsliAe AR
WS D ARFH gy A3 Hoidnt. CIBSEE ASHRAE Standardell 2]3 Jgolx A
F#ES AARSHT, TA°] A< BSRIAY dAA st CIBSES] $eto & BSRIAZF A shar
J7< CIBSEoA HAEStY AF7Eo=m AAgstal Atk Au|Mqdoe] A= v 2ol
AHEo] Ut
BSRIA Code

- Commissioning HVAC systems. Division of responsibilities(1988)

- The commissioning of air systems in buildings(1998)

- The commissioning of water systems in buildings(1998)

- Commissioning of VAV systems in buildings(1991)

- Commissioning of VAV systems in building

- Commissioning of BEMS

- Pre-commissioning cleaning of water systems(1991)

- Commissioning of pipework systems design consideration(1996)

CIBSE Code

- Air distribution systems

- Boiler plant

- Automatic controls(1973)

- Refrigeration systems(1991)

- Water distribution systems(1994)

- 136 -



- 22 9% KMC Z9HAAE 9 A &4

(1) #7)4vls B
A%7)A AN o ¢ 2 7
@ AR ok ATE FAUL LR W, FAF ADE ok of

=

=

=
=

5 2
AR, AR Yol AT FABeA A dREolof st He TAHTE A
o]l AAAT NEA Fe fABYANA BeF Age Wi ow nste] A

of it Holth.
A, AAAE ARLFFY fABYAT} B olel e AFolu Aol FuEA i

o), BEE D A2ES MAG HE5A Yook Frk Holtk
T AN WFols AAME HAG FABNE AAT] SEAES AF] &8
S itk ol oA EeE, AWFIE B £SAA WL ope B HMBHAA BE

A7 A A 2d e A D ALGAA nEste] AzEL
oA &r]2n e FAAYE &l AR Hd= LFFTE ZIAEN o dYE A, A
exow Adste] FEIL Y= AE 71EY BFL b gk
ACR2006: Assessment, Cleaning and Restoration of HVAC Systems — The Industry
Standard for HVAC Cleaning Professionals

AAREE FE8t7] Aol 1)

Standard 180-2012 -- Standard Practice for Inspection and Maintenance of Commercial
Building HVAC Systems, ASHRAE, 2012

NADCA General specifications for the cleaning of commercial heating, ventilating and air
conditioning systems, 2001

ASHRAE 52.2 Standard, “Method of Testing General Ventilation Air-Cleaning Devices
for Removal Efficiency by Particle Size®

= Ag, FVIERIANAEY AL AR #E W &G0 #HI TrolEgle
CIBSE(Charted Institution of Building Services Engineers)®} B&ES(Building & Engineering
Services Association, formerly the HVCA)Ol A A A& lom o= AEF®at olyel x|
A IR AES AT FAAJ] depdeks £8etal A

Guide A: Environmental Design(CIBSE Guide A)

Guide B: Heating, Ventilating, Air Conditioning and Refrigeration(CIBSE Guide B)

Guide M: Maintenance engineering and management(CIBSE Guide M)

Heating & Ventilation Certification Associates Ltdoll w2, HFFaE&= ko] 12KW o]
A F71x3tA A ] 7% Energy Assessoroll o8] F7]4Q1 AME WEE FHojut EF 7)o
Zgkle] digk A RIAME ZAsleok W, Energy Assessore= R A FAAS 95|
National Occupational Standards, 2007(NOS) 71&<g EF FTZdoF =5 A=ststd =G5
I At

A AEHA ZALNTIES AA B BA2 AFst 53], gEol S Sl AAH=
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o td FARAVES AAst] AAGANMTFE oA,
#ut ofyzt vl wA 5 Al="le] AL 8l FaH s, AA <

v]=e] 7%, NADCA(E®] HEF2HINAA AT AALNA 2 24 8 Hof
DAY 71FS A WAUANNTE Z4EA 28] FAEE DA AT HAT
AoE AN AT HAT 2 H2E 9% IURR L ALE FPAL AN

AT
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- 22 & KPC ol AAE 5 Abe 24
@D S182nel mg vl WA=

=] A9, AWARE T 14T A Foo A AFES AMo #ARA U+
2 7B eFzxgozA Wzt HE7|FHo] A2 Model CodeE $dstar, ZF F = AAR
= ol FZE FTolA AFF Z=E AYAY AA ZEE A Fst] A&k w9 AAF
o|al &

Z, M AFE #ES AHS FASE AWAdY HAe EAEHA gor, d5EY
XA T MNE AFES] HA AT E A 7IEEe] ZEsEH 7 F 9 A 2] AW
(building code)ol] = €A 2

ole} -2 ZH(building code)
37 Wt sk A= dAdd #HE 7]
ZHe] HE7]Ho] A&E 71E=HModel Code)E A8,

olz1dl rd I 2= “International Code CouncilICC)” ¢] [International Building Code] ,
“The National Fire Protection Association (NFPA)” €] [NFPA 5000] , o] tizxxZdo|t

) YAdnlel #AHE  Model CodeZ% ICC(nternational Code CounciDel]l £]3+
[PC(International Plumbing Code)7} At} o] A& m= 3712 thE A<l code 7] Tl A A
¥, & BOCA National Plumbing Code, SBCCI®] Standard Plumbing Code, ICBO® <2]3%t
Plumbing Code®] 370¢] B FE=9 Y&& T A=A ICCY A WA AFolth
IPCE A wl=W 35785l A Aestar glom, 71 W8S &l Yelith

=3 NFPA C3-Codes®] 1A ¥#¥ model codezA] IAPMOs(International Association of
Plumbing and Mechanical Officials)¢] Uniform Plumbing Code”} Lt

a8l E s Model codeZ4]  Plumbing-Heating-Cooling  Contractors- National
Association ©f 2] ¥a) %= National Standard Plumbing Code”} Ut} o]ZA-& AN G
o] codeZA AlEafA HHOE Hi dow, WEdNE, F7AA Y HZH TAA AHsL Q)

o2y thREe FoA HEsta e IPCE AN HA3e QFAYS FASL
AARE, FFo] A3 kol teiAE A8E 7]€o] 44719 ASSE &S FE 402 2l

(2) ANSI®} ASSE

n= oA 7eEFE NES SA4%7] Yl Ag" A1z 7@ 24 ANSI(American
National Standards Institute)«= = 7tEFOEA AFFA | &&5E 72 IFEF A L3,
M A FF3}7]7+<l 1SO(nternational Organization for Standardization) % MAAA71 & L3l
IEC(Internatlon Electro-technical Commission)®] d-¥olth. vl FHTF2S AA HAEsta
Rnom, i A, A% dASY FEoE A4 o}oq o] @A 24L& ANSIZ g}

ASSE+ American Society of Sanitary Engineering®] <¢Fzl=Z nlj 2 QJAYdn|HEoke] EF
A ATE JASAAN=E %’311 &9 A7, EZl \_@i Hod Exo7 1906 A9
Z1#olt}. o] o]% ASSE+= AAAo|a 3}3hE o H A A i deAds A
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X 1 v=olA IPCE AT

International Codes-Adoption by State (Updated June 2012)
ICC makes every effort to provide current. aceurate code adoption information. Mot afl jurisdictions notify ICC of code adoptions.
To obtain more detailed information on amendments and changes to adopted codes, please contact the jurisdiction. To submit code adoption information: www icesafe orgladoptions
¥ = Effectve Statewas A = Adopted, but may not yet be effsctive L = Adopted by Local Governments 3 = Swatewide adoptions with Emitasions
12=2012 Edition 0 = 2000 Edifion 08 = 2004 Edition 04 = 2004 Edition 03 = 2002 Editien 00 = 2000 Edition
* The tite of the 2000 and 2003 IUWIC Code was changed to (WUIC in the 2008 version
Alabama 3
Alzsks xog LO& ] 3 X0E LOg
Arzons 508, L L ,L|508,L| S0§8,L |S08, L|S086, L L =06, L | 208, L L L L L L
Arkansas x08 X08 /| X2 X056 L Xoe xoo L L
xae *D2 08
502 L| G506 L o8, L|50a.L #0a L S09, L 508, L L L L L L L
X032 X032 (| %02 %03 XD B 03
L L L X029 A08 L pn) L L
x0g A08 XD XD *D& X0E XD6 Pl ] xoa
X0g Xx0g o9 x0o Xoo x X0o Log oo
ptals] #08 x0e #0a %08 X0E x0g Log LOg L
xog LO8, LOB X086
ldaho Xog 09 HOE 02 LOg xog xCg X0g
lllinois S08. L L S0, L|S08. L L L S08 L X088 [S08.L[S08.L L L L
Indiana xoa X03 X086 x0a ADg X0E
lows 508, L 509, L 0 |508.L L L L x0og L 508, L L
Kansas 503, L Loz S03,L| LO3 Lo3 L Loz 5068, L L L
Hentucky ptas} als) XD ®0& X0a xog L
Lousizna xog 02 L. *09 xog x0a.L L 08
Mains xog X0 L L L L xCa L *og L
Maryland X2 x12 X12 X12. L E L b Al2 A1Z x12
Massachusails xog x0g X09 X005 X08
Michigan xpe Xog L *D2 ¥0a L xog *0g L i) L
Minnesots x08 HO0g xog ®00 i) L
Mississingpi LOG LOE Log LD6 LOg L Lo& L L L L
Missouri S12.L S00.L L 512.L| S12L L =00 512 L L L L L
Montana X09 A06 L 09 X0g Xoo x0g
Mebraska 508. L S02. L L L L L L S08. L L S08. L L L
Mevada S08. L S06. L [S06, L L L L L 508, L L S06. L L S0%
HNew Hamoshire D2 02 L X092 X0a L X0g L Log
Mew Jersey xog Xog X0g 09 X0 Xoa L
HMew Mexico xoe *D9 X3 L L L x0g L 08
New York ¥D& 08 ] X08 %08 XOE x0g X0& x08
Horth Carolina Xog 02 “0a #09 %02 xog x x0og
Morth Dakots S08.L| S0e.L L So8. L L 508, L S08. L L L
Dibig xog ADG HOE 02 *0a xog xog L L
Okighoma S0E. L S09.L |S08, L|S08.L| S08.L L S0E, L 503, L |S08, L | S086,L 506, L L b
Drzgon xog Xog X0o x0g Xop x x0o
Pennsylvania xoe D9 x0g ®02 =08 x0g x08 L 08 ) D%
Bhode Iziand xog 09 *0g *0a XOE x x0g X02
Scuth Cargiina x08 %08 08 X08 X0s x0g xoe LO8 LOB L12 Log
South Dakols 509, L L S8 L|S08. L L L L L L L L
Tennesses S06. L X092 S0, L L L L X068 L L L L
Texas X08 00 LO& L0A LO8 L LO& pie] L Lo8 L L L
Ltah X09 %08 X0G X049 xoa x0g X0g LO&
Mermont ptals] L #0a *0g
Wirginia xae D9 w0g X092 %02 XOE x0g 02 x0g
Washington X09 xpg A09 09 XoE L12 L L L Log
West Virginia x02 X098 L X029 %08 XOE x03 Xog A08
Wiiszonsin
arm
Morthern Marianas Islands *09
Puerto Rico xog 09 XDg ®02 #08 #o2 xog xog 08
U5 \Wirgin |slands X023 %03 %03 x03

ASSE+= ANSIZ} Q1AE 4 7iE 2 HE F2 7|#o 24 ANSI 320" ERARISZ#
(THIRD-PARTY CERTIFICATION AGENCY)e|t}.

ASSE= ANSI % JAPMOC( International Association of Plumbing and Mechanical Officials)<}
kA cross connection o ek & UF T2 IS G Tl ATt

[PC(International Plumbing Code)s= ASSE®} &5 ZE2I:S &F5o IA= AT, AF
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Lo
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Q) EnA o vjAA T ASA =

B Yo = DA FAolY I74 o= AL S dFseE ASraE FHS5SoF g
A7 T F8% 47) GAY oAg 1A AFAE S, NSF, SO, CSA, UL< H| g
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101 4 5 42.8 154.1 232.3 0.66
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The Electricity Act 1984

The Electricity at Work Regulations 1989

The Building Acts 1984 & 2000(These apply to England and Wales only )

The Electricity Safety, Quality and Continuity Regulations 2000, as
amended 2006

The Electromagnctic Compatibility Regulations 2006
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13 A socket-outlet Zone around bath or shower (up to 3 m above

Key to Diagrams
floor and 3 m from edge of bath or shower, as

E Single pole switch
defined in BS 7671: 2001). This is a “special

i o0 location” where supplementary protection is
E Double'pole switatr (DPS) © 0| Shaver socket-outiet required against thipadditiona¥r?sks of injury.

1_1_1 Pull cord | o e |ive and neutral conductors
A Yy Light fitting
@)
E| Fused connection unit \ ------------------ Circuit protective conductors
| Protected light fitting

\ TR memmemaen Main equipotential bonding
E|| Fused connection unit with DPS -
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| ?
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Supplementary equipotential bonding conductors
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Cooker switch
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A
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concrete g
MV Terminal ‘

Part No. 390 050
[ Fixed earthing terminal for EBB

Part No. 478 800

terminal lug |
_—

soil

perimeter/
base insulation

—
insulation

Cross unit
Part No. 318 201

moisture barrier

Distance holder
Part No. 290 001

basement floor

e
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T foundation earth electrode
4 mm bbbyl Bl o

drainage Ref.: Acc. to DIN 18014: 2007-09; VDE series 35, Schmolke, H.; Voqt, D, *Der Fundamenterder; HEA Elektro™: 2004
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@ Equipotential bonding bar
(main equipotential bonding,
in future: main earthing
terminal)

@ Foundation earth electrode

@& Connector

@ Lightning current arrester

@& Terminal

@ Pipe clamp

@ Terminal lug

@ Isolating spark gap

O==P> equipotentizl bonding of bathreom

o—P antenna
=P reinote

=7
|

heating

1

Tsystem || network

terminal lug for external
~~.__lightning protection

- e LA

Fig. 6.1.1 Principle of lightning equipotential bonding consisting of lightning and main equipotential bonding (in future: protective equipoten-
tial bonding)
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Fig. 5.5.6.1 Intermeshed earth-termination system of an industrial facility
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- FATFE TFoERE AFHrAMH|e SPDSurge Protective Device)oll #3te]  [EC
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- SPDe] &

SPD+= #df, 4 H3, 13 gigt He & 89, Jd7F U 1FRIes JHF A7y

FAAG7IE B 9 HoE YWY B gFgoer fAS £ o oFEHe A

A ZAL 7} AR

QA 715 SPDell €] FAtd71E AsA7le HHY A 7|5 ugdsto] dielx 2

= B = 77 S

[EC 61643—11(2011)lA <eotAA (thermal stability) 8 o] A& FA33oH,

I[EC 61643—-12(2008)9] “¥ *F(thermal runaway)’ #t= fol= “A A8

(degradation)” &&= £o]=Z A H A=

Ak (thermal stability) &] Ao ¢ @ Holof 3ta, +E| e+ 3719 F=

A 5to] oksl, g 57 $o o] 80KE dA| Lolof sk we w3l rsAd of
gl 7HdAd B R Al

{1

O]

SPDE FAAFE 10 AY w7 FAtolw, 2~5mAY ¢ Bty wehalm, DehnAl
o] A9 20~30mAY A e
DehnAte] 49 dHISA TS vlg]AEH Y YEd2rr) 150C 88 1¢ske] 135TE A
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dR3 A7)

<R3 7|50 e SPDUH->

- SPD9] Typee] A&
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- ¢yl QR TS F2 ke 320V, bt 1,500VE A48 o=
BFo fejshd SPDY EvlsAe 1eeh
n 5UoA= L-PEZ B% (b 275V, (bt 1,250VE Agstar, lov, SPD A&so] 7
SAATOV) ol 93l 2 T2 st s 7s 42 871 Sls.
||

o i

wo] Abg.

ool 717]€ SPD k= 275V, Q1914 SPD b+ 255VE A &8, F+2 20kA 324

1| A
foundation earth electrode
_steel reinforcement
hqh‘ IR Iluba(Sf’DTyp 1) LIghm’ qp‘ lnm =3 .5‘.%’.‘;'2‘.?5,.40,.!
DTyp a7 SPDTyp e 3) <Ll_i/\‘,"JL\S SM;Lhm pl
<>
Local equipotential bonding
Surge arrester
Yellow/Line TYPE 2-4
Lightning equipotential bonding
Lightning current arrester u i%&ll %}1\1% SPD
(SPD Type 1)
Local equipotential bonding H o) -
Surge arrester B HT 71(:1-‘—:'_::!%— SPD
(SPD Type 2, SPD Type 3)

<¥7-9"¥ SPD Type?| 48>

- SPDS| @ Aol BE AFE e L

= CE sign - EC Declaration of Conformity

= VDE certification

= Dekra (KEMA) approval

= VdS approvals (German Insurance association)

= Some products have also an ATEX or IECEx certificates

- SPD9] ¥ xd #sjA = AxA7F SPDY FxE st Axsta Ajstnz FAIA

AEFES A8t Aol utz )
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= A~ ] o]l & kA
<EQeo] WAAFNA SPD AjASE ALY ool 4HL AR w
NGwiTRET Expected Reference test voltage User [V]
voltage (depending on the mode of protection)
AC system regulation
Power distribution system Voitage[V] of the power LN
7 } distribution L-PE L-L N-PE
- PE':_” tE system (PEN)
max+(%)
3 conductor
Three phase
TT-system
without I'E and U relUpe Tol . (1+Tol/100) (1+Tol/100) .
Neutral ULee Uiy
distribution N
o.8. 230 /400 10 - 255 440 -
4 conductor
Three phase
TT-srstem st Tol (1+Tol/100)* (1+Tol/100)" (14Tal/100) (1+Tol/100)-
with Neutral LoelUs 9 Uvpe Uree Uit Uire
distribution n
e.g. 230/ 400 10 255 255 440 255
Three phase 4 conductor
TN-C-system | [ T _— (1+Tol/100)* (1+Tol/100)- (14+Tol100):
with PEN= [: ) WIETWE ¢ Upee Uire Uiy -
distribution ‘h PER
€.g 230/ 400 10 255 255 440 -—
5 conductor
Three phase ——
oo ) ———
TN=S-system | [y (1+Tol/100) | (1+Tol100) | (1+Tol100) | (1+Tol/100)s
with PE and W UrpefULy Tol U U U
Neutral L BE e Uire L L.rE
distributicn +
e.g. 230/400 10 255 255 440 255
4 conductor
Three phase
IT-s>stem UilU Tol (1+Tol/100)- (1+Tol/100)" (1+Tol/100)+ (1+Tol/100)+
with Neutral LS 9 Uin Ui U Uin
distribution N
e.g8. 230/ 400 10 255 440 440 255
Three phase 3 conductor
F-eietem pag (1+Tol100) | (1+Tolr100)e
without -fULt Tol - v —
Neutral L. Uy
distribution
e.g. ---1230 10 --- 255 255 ---
3 conductor
Single -phase N Tol (1+Tol100)- (1+Tol/100)- (1+Tol/100)*
TN-S-system FE Uipel— o Uhitgin Upre - 39S
eg 230/--- 10 255 255 255

NOTE:

If higher voltage regulation is required for certain applications (for example + 15 %),
hetwzen the manufacturer and the user.

subject to a special agreement

to S Age) AT FHL PROE FHL.
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Arrste] Alarox] o] w2 7)<l K 5 AH|(PPE: Personal Protective Equipment)®] 53-8 ZAA 3}
ofAZFUA AL AL FHsHAl EAE AT AP &S Asista At %‘f%% A gkst
o AMLE FIAI7)7] wEell A7 sl wel 2] A E oo dit

3 FA BEL WE oI EHA AFEH
() NFPA 70EE O]%%L o} =1.9) & KA
NFPA 70E F2AL A3t AAgA] Ta glo] UabAel AdupHz 7ha 2418 o] 835ty
PPE 5w& 2AT —’F Ak NFPA 70EE o] &3t AtareulA] Alatdae]Ee A WAz 2 A7t
o sh= d2 AAst= Zolth F WAle AR SAA g-E ARSIl o] A bellx] B

N
o] 717lo Atart dAE A9 AlaeUA|E ZAAZTE NFPA 7T0E&= 3% Tt Rl XAz
o] &3t ofAZFA i%‘ﬁﬂ T & F Utk FEREF-ATEe] 300kA-Icycle o]stolH ZAl
B A= 4 feetolth. 72 DI DF ol&std Alart ¥4 2 45 FHA RS 3AE ALE
T Ak
D,= 4/2.65 « MVA, +t (1)
5« MVA « ¢ (2)
c: 2% s 4= T e A
MVAbf : 373 @82 (MVA)
MVA @ ®¥e}t7] &5(750kVA ©]3})
t: of=mAA AIZE
At YA BATE ALtE oA PPE Tue AAss AlIZEA el ok R 13 Y 2

AN DTS FollA = wgolth ] 12 NFPA 70E 2012 3 130-7(C)(15)lA4 A=
U 25 s | 2E o838kl A% PPE 53 A4ske WHolth
BREoA dE 2A9 casest & A= FAHSY Hgo] 7R
= A5t e 5 gloh WY 32 Al Fo B2 Ak AldS 8l
75 Hagk Axbgoltt Wy 32 AAgE AlzHle Hole7F HastA T FEs Ads ALk
I ouAE=E F 1S o83k PPE 53& ZAAHIL Wy 30 gk HA=

= m u:Q

otzfj o} 2t
a. A ADF ol&st A BIBFAAYE AL
b. iz 24 HaAAAYE Ak, o] HA AGAYIE ofZAEHWA BE AP oldold
A& Al&St
c. ZrgIAIeA o) 3 dEbd R
d. oFZAAAZS et
e. open aire} Enclosure Qtellxle] Akarel wE Al4kA (3), (DE o]&3dte] ALaoUvxE ALlst
ot
(Open air)
Eyy = 52710 7% (0.0016 F2— 0.0076 F+ 0.8938) 3

i

Al

£
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(Enclosure)
E,p=1038.7D; 7% (0.0093F— 0.3453 F+ 5.9675) 4)

EMA : Open air9ll A AFazoll Y x| (cal/cr)
EMB : Enclosure®l| 4] A}arol 4 #] (cal/cit)
DA : A=l A5H Agl(inchs)

tA o Hd AFLAIA A T (sec)

F @ @2d 7 (kA, 16~50kA)

f. AlkE Afarellq A gko] 1.2cal/ciio]ste]l R ET7F 2 Q gl
g 9195 Fe A4sn 24F PPEZ 2

NFPA 70E°] W& 9d= &>

gI= Arc o4 R & - ; 3
=3 [J/CIﬁ(C&l/CIﬁﬁ EH—H-&!?_]. 7H?_‘?_;ﬂE‘_§‘TL(PPE) 71]75”
0 N/A(0~1.2 B &gA, v EZ
1 16.74 (1.2~4) dAd A= 2 8px] 2= 9 F
2 33.47 (4~8) AW E-JddXd H= 9 8l X1 == 2)
HUE-ddd A=, vlx] 2 9% e Wi E-2719] JddA
3 104.6 (8~25) H 0/ T i °
JEQ == 3)
4 167.36 (25~40) WU E-3dAd A=, blA] 2 gHH Y H33EG])

* ) 40 [cal/cilo] oAM= ARS8 3

(2) IEEE std 15845 ©]&-3 olag A
a. AmEAF
b. ©@etd [ ALK Iy ¢ Bolted fault current)
C. of A F ALt
1,000V o]} A=’ Hefo] AHEEHE A9 4 (BF &3k
logl, = K+0.662log/,; +0.0966 1+ 0.000526 G+ 0.5588 V(log,;) — 0.00304 (logf,;) ~ (5)
1,000V o] AlZ="’l Hgto] ARRHE ¢ 4 (6 283tk
logZ, = 0.00402 +0.983log/,, (6)
Io @ of2d AF(kA), V @ A= AF(kV)
K : —0.153(open FH), —0.097(box 3 E)
Ly @ A 3% @7 (RMS) (kA)
G @ Z=AAFel o] 7HA
ol WARFE At & Alxtghe 8%l dFsHE ol 1 MRFE ARAL AU E T3t
B35 7|7]19] ¥k Al B4 o8| Atz Frt Zom FARAIREe] A
dA=lo] Aka olyA|e] =A77F F7kshy] wWiEolth wEkd T kA 21E HESI o 99
gt 21 o Q] AR SFHPPE)S] Ta= AAsNoF g
d. B37)7] F25437 ofa A&AZE
e. AbaLolly=] Ak
S Aarate AR UAE ARSI A (1) ola AHAIZE 0.2%, ol ZhA; 7t
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2t 610me] ti3l sk B dleleE o] gste] ezl o]t

logEn = K1 +K2 + 1.081logl a + 0.0011G (7)
En @ Azt Aol sl Batste Abar oy =] (J/en)
Kl : — 0.7920H1%& =), —0.555( 2= =)

K2 : —0.113(AAHAAAE), 00 HAAE, 1143 FAAE)
2 (S 8 e AaelyuA (En) & o] g3to] Az A el 2] Abaoly=(E) 3t}
E=4.184G/E, (0t2)(610z) ®

Cf : 1.0 (1kV o]Are]l Ash), 1.5(1kV o]} #<gh)
x A AT
f. ofmZZe A BSHS] ALt
Ao ofAZ Al Aol A AYATE ol RE A §lo] & A% 25 e A4S o
< & Utk

L
xT

610" )| )

Ep

t
7\

D, = |4.184C.E, (

NFPA 70E¢] & o]&ste= 1, 2WH2 Adte]l €2 glal Ausd 9 Hagint <o glod
Aot AN o] EE2 ol AsiRl Aatell tisiArt Algto]l JHsst F2AIRE, Aol Al
ol Atk W 32 WL 20 mls) FH7E Algto] ThssAIRt F7EA QL ALt 2k A el thgh
Holg 7y Basts AlareuA] £40] 7He’t ARLF Wfl= 16~50 kARt 7Sttt IEEE std
1584+= NFPA 70E] wlsf W2 9o AAdF gt Akl s AbarelvAE Add = A
o2 @A AEatel F74AR1 HolH(S3H4, AT, A, Bar)7)e] AR-AREAD7T
4 85t}

(3) ok ZehAl Apze) VT B4 AL

olz EehA Abae] SIPEE BN ok Am Ao 91Nsh BE1718] FAAILe
sl AEsfokaty Aa Arh ok ARG Ha: ofd ARl ths) HESHojok Bk T AN
ohF Fel AHEE ALY A The DY Lol Qe FWATOE A BegPe
177TMVA, 7] 31]f =& 50A F=(Fuse2) =, A} =2 3200A A4AH7|(CBHZ BEF Al Qth

IEEE 1584 2004a METHOD
177 MVAsc U2 ——
Prim 13‘.15 B |’+"i,-->- o
> .o v
G000 I [ B—Phase Arc fault with
< 15% Aryrycing current
i1 Variation
Fuse22 B
A As 35 vA
cBs Ty 85% Ta = 12.43 kA
—~ T¢35 - 9k Categoxry 3
e e — P 8.04 ft
3200 A = 14.24 cal/cm?2 @18"
S
1 MVA
35 _ g
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Fuse29} CB59 tid B3E 54 IAE thgayst o], ETAPS Abgdle] [EEE 15840] <)%
SWGR B Abx Al A4vdzh= ohg s 20k NFPA 70ES] w2 Hdjuiebd s Almouile] oo
4.08caljciic] ™ $IRE FFHE 20ith Lo HABEARAE AATI|(CBE) AT A
o2 Ameixel e Ub2allait HH, 9EE SHE 302 AT F A AR

o] ZolE AekE o] wE AT A7te] AQE 0] ATl ALHGH AT AUt PHE

Amps X 100 SWGR B (Nom. kv=0.38, Plot Ref. kvV=0.38)

1 3 S 10 30 S50 100 300 1K 3K SK 10K

500

300
100

30

] .
& 4 3
8 Fu
5]
o5 o5
aa oa
o1 | o1
-] 1 4 10K
SWGR B AfaLol|AI(18R1A] 24 A =))>
[EIPERTIRE Ibf or Ia CB5 AbaLel ] %] A=
oo (kA) 2 A] ZH(sec) (cal/cm) =5
NFPA 70E Max kA 35.90 (Ibf) 0.05 4.08 2
NFPA 70E Min kA 13.62 (Ibf) 0.34 14.62 3
IEEE 1584 (100% Ia) 14.62 (Ia) 0.06 291 1
IEEE 1584 (85% Ia) 12.43 (Ia) 0.35 14.24 3

D olABYA A7 9

1) otzZehA A7 A

ol A ApTol e 7p ST gAe AnE vl ditels Ao A4
o} Bl kR AHdAe HgFA 5 7l om=
FAMZO MY AL TG 4 glon ol i kA tlFo] Wast). oa T SFEES
W she whge Thew 2

a olZ Alme] 2B Folk Aow ARY F2U AWE ALse] dedRE Adse

ol gltk
b. ok A7 A Foly] AshME BETIVIe] FHARE Fole Wel itk AYATAA
Al ez A CAADIeE ARIA BT sled Wt ¢

AH Bor]7)e] FHAIL HPEE A 2D S Aok N A4

>,
2
i
N
ofr
o
>
°*°.
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A FARER HAagtd BAE AR5 A52E AMSE 7 o HAo] 98 & &
AiEel Ao R JEAGH ol adzo|H o|2|dt AFE o|n| F&3lEo] gtk
(2) IEC 618505 &3t of= Al A i
[EC 618502 ¥4 AssA 28l HEsHe st =04 Fefe =, ICTAFY# Smart Gridell #&HE
TAXFZOZ HAAZA M FYEEES olEH WHHAAEsE T4l ZZEZFEZH  Intelligent
Electronic Devices(EDs)ZFe] Az A K A]g] &G 3 7|5S A3t & HA AxHo 5%
4 gH g AzApE & ARzt deegd AdEs B A=Y JAAH 2 &84S S
g s ooyl WA AR AARE ZIAE B3 AR el thek ARGS9 HF

2 Jhssik

L3

xtZ1 7=
=X

=g
8
Fag

<[EC 61850 B4l Z2EF] RJP5)>

o] B9 B4 ZREFS Fato Ml A @FNM At BT B JE FAOE
Aok ARATLE Fol A oMIAS] FohE BASn Ane) G ANHoR FUO o} F
BAe ABE A7 AL & Aok

CADA [ﬁ .
HM&!S X Remote Control Center
Apptication ] s
Ethernet Switch
i
| | | E

System
Configuration Main Station Remote Station
Station

Status Monitor
Station

| 5
‘ | l Etherne:
Data Gatewnay [ Network
Appiicetion Recordes/Baslyzer
Dt Gak Protected IEC 61850
et Device Recorder/Analyzer - .
, cee
Compliant Compliant nritar Device
e Ethernet SWitch sesmssmew: Ethernet Switch -
s E
39 party ! |
Modbus i |
MU MU MU MU

(B2 HEHIE o83 Als B3>
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5. FFAI2E T80 BT AT SFANF 24

D wd 2 53

el AE 20039 RE] A28l B3 [EC 61024 A= F32S hEFo® £93591, dA=
KS C IEC 62305A|18] 22 A}%o}ﬂ UARE, A 2EE HEA] T FEARFE *oﬂ J&z EFE A
UA| ol 7RI H&ell ARBEE HEREFEC] ARSEIL e Aolth [ECAHAME FH oA ok
AEA 28] FARES] dsaxdel B 7719 [EC 625614812 FES Atk fsdellAe ﬁ%ﬁ/«l
2"l 2 EN 62305A18]2 2o o8] Ax)ehe], 11 T4 840 tis|AlE EN 50164520 o8 o] A
SH AFES AMEIIEE ol o, O BFEES EUIE ko] FHol| [EC 62561 Alg]=3EE0] A
A= A1-2], o] FFE2 [EC 62305-300 1-8=H Ut ml=ol| A= 3] Z A 252 NFPA 7809 w2} 42X
aﬂ T5H 74 FES ARSRIEE Aska 9low, s &S UL 96A°|th wk ofue} A 9 B

3 H&Aol B3 UL 467 35 AR 851 gk

A -EE 78 FEFE HAAR W] G didEs SR S8 4R ¥a1 Zdrjofof
s, 78, §8oRI=EE, ?ﬂl w7, ZHRIEAZ 2 4Fry 59 A e 7AA, 1714, 3t
SH(F2) Aol 19 B¢ thE ARE AREolof gt A gl FARFOR 8 X}
AseA ol A, F)dn] AR e Ak 7IAE dAledo=s Ad Fedel 8
R A7 WFE o)8ste] WHEANA AR EAe] 2E4SS dS3sta =AY ArE AR
T4 BEe FAHshke 1Ho] 7ol AY B 58S VM H=d 254%e] sHEUH £ o &
AAES AAsEAY Ay AR FEFolu W3S A 5 e & diEAE
| AR BE FAo] HAIE A HAE ERIsle] Jds 25 A7tk gE|A| gl High F
o] YEFe AR NE sYAY e WA FES ARESHAY e B4 HEEAE Hste] 3
AN G gk AZA2E AR} AlFAbs EAlo] 3E2E HAF 23 MAlEdd Ava LEAS
o2 %t =A9] BAI F5& FEske EAEASAAY 1 AAE AAR o)A
gz BF b AlgEe A BES ARSgozH o™ 4 ok o] FS A KS C IEC
62561 AlE|22 E{shs At 218 Folth

719k 22 Aol wEk o] SEAHEANFAYE], Y 2 BEAHEA), ASEE D APE HSE
A 7 Hell ARR DAz FEARF B e 8ds B o}—xlE Agsta, 0 AdE 24
sto] #d GAAE AF Aol tial, A28 AXAplA= A 9 FRFE B HEE A
FtaAl AlFolA 8 TR FEHEANE YR 538t Hew 518 HARE AlFstdon, Ad%

2 83 AlgAAE B8

ﬂl
ﬂ

i )

%

o

2) N& A

DA 2B FEHEA ol B e [EC 62561-12] T4 HEAGIE, 9 2 BelA3<4%
A, ASFF 2 APE FEH Sl B3 2dS 83l TxdgaTd /\] &<l %’H_]EMW 33131
on, g I¥F} o] AFolA £33 659 ARE AFREIITE o]E AlEE AxPAY F9S I

om, AEEHSE NH st Al HAES o= AFT T ‘:°°1 =5 stk

- 261 -



AR B (SH9E) AE A (3HE)

3 ANdeA H AEHA

A= F=H|
& Flexible lead |
ﬂ = | .
’4 ___________ 1 i
[ B2AH | 2 %
] = — — — ——— ¥ 3
| oA |
———— — — ¥
[ E=mz= ] 4 =
WM = e . 4 3
SHH| P
| OI; | %; 3 4 1
‘«<—-"- —" —- —-— - — 3 /
v [l S 7
EEE | B | | e i '
¥ &t
= 500 ] 20
NEFED

H AF Ay E Oy

AR ol 9% T3 B EIFTETAIE7I(WeissAl,  SCISWT-4502%,  Serial  No.
59226131820010, A4 74 Salt spray&Automatic SO2 device)S ARg3t] G=AIE-L [EC 60068-2-52¢1
e} 397 AF3N L, olgk AEe IS0 69889l whet 7Y Al AlE Co A= 2
227 A-ZA oAl ETE FEkTE A7 IAIES YB A F A7 1(Haefely AR, SSGA 100-150%
9 Serial No. 12100034.20.1, 8] +24 10/350 s 200kA)E AFE3lHoH, ol 22 & 193} o]
Astan, HAF JE27F He3?0 100kAS 19 49] flexible lead ol QI7ISIATEAZIAIG o] Fel &
Pu= IRINFL SREAAL HEARSH, FHEISH 9 do|S5AS ST

R |

Ay o ol g - YYANF W
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5 AsAd Ax 1F

ANES TS A of 9% AR o] ARTE ZEIRIg2AR] AR Ce F2o] J3HA|
gter, 78l A& B, D ¥ Fe 524 A5r) vlwd gssiaon), oldea74el s ASt &FvlE
N A& EE F2lo] Bl 2de ArE BT ok Q8% ARIE Alg A H7|AE Aifo|th

WER = TT M

.1"“.

A& B, D, E¢] &AANAAI AE A9 HYB2AF 9 B AIFE ARD

A R =
e s 574 Az =2 Az
ipeak KA Q, lAs] W/ R M]/Q] . .
3 ==
87.15 4367 191 MNE | mzaqe | Sobaa T ”f:l 1}0 7o =R
=z Eio
A 100.32 49.78 2.58 . S
1mQ g, ¥y (3mm ©]%4
FEFET— ( ) (g, 9d) 025~ 151) 173)
101.73 59.21 2.97
B 102.55 58.24 2.99 FAIL
A FAIL N/A FAIL
101.10 58.30 2.87 NEE) /
103.45 29.33 1.50
- H4my : Lightning Impulse Current c 106.89 21.85 0.95 B PASS PASS PASS PASS
- - A(i;; 350 us). 100 kA 103.45 28.26 145
» ;%;1; Ss’zlj 056 oL T C FAIL PASS PASS PASS
D 105.72 61.49 321 PAILL
99.93 55.17 2.75 D FAIL . FAIL FAIL
98.92 55.69 271 (AlgEe)
E 99.23 52.84 2.64
o0 . o E FAIL PASS FAIL PASS
102.86 58.41 304 - AL FAIL AL AL
F 102.43 56.80 2.95
DR
102.59 59.25 311 N E2e)

919) s AZIARS AQPAACIE, AN olFel FARE HEAT 24 9 AINY A
9lo) oz sol Rk $eWIA A ok B2o] AYY AR D} F Ak 47 Relsgis. #
f ABES W ) B BE St xols TR Ho] glo] YYHIATRI AT W 2
o EZ 45 B3 202 Holnl, AZAFAPINE Sl BER zol= Fxe] AR B
08 SIS A2 ek, oI ALV AN KA NS Tl KB 718 AT A
SARAe] Poe T3 BAT > 9 2o BrE:

EYEae} do] ZHATE AR B O} AR, Ak 2Elelogol s Ut 6712 ol A
B Ct AEAge] BAUD 20T UEhk, LA 2ol 9ol A7IRF A8 ) Aol m2dld
7L Gl Ao Ushdth SHA0E Aol Feol, BES UE )2 1ASR= AR Bkl A
= ARE [EC 62561-19] 871 FF3H= 102 Leh, [EC Eo] o3t sziA2ee 5] 9fa)
A EC S A9t THNE 8ol apHn, JHALEE TR 24 AL EC EEo
=S AFPe Aol LTk wF ALAADS WA W HE HAFel AU WA
of AAe] Wasic

=

.

A
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62 &
A A 2Ee] FAREFOR ARBHEL T FE5%
Ae8xe] N5 Flalon, tedt 22 des
D E 2 aAsks 720 TE AEAe yAE 14shs 7241
B A 2E FARFOE ARG SfsiAe AlFAe iAol »gﬁ—s}u}.
A= PARET 2ER aAshs 72 FEAE Ho 2 58 HAFRE AR g e Al
z2 UrE]r"L‘jr
3 AR AT w FEHEA ] 7
A3 o] Aol F 8 o}E}
4) A=A 2" FARAE AR AR [EC 29| 0l wet AlF 4eS g9 et 9o, 4
s HEA o] Fasitt
5 AA=E] AL Bk oflet A3 2FellA 851 A= R gl B el tis]
A FHeME ARt Asexdes Aske 2ol %ﬁ?‘s}r/}
6) WAz FALA FHA P By RBEo] A3 EC BF 5 FAHCR e F8EE IAZES
7HEFORE =905l Fad S Rl &401 éﬁé—}ﬂk

gEA7E A2 AdE SAEZAAM Fohe
A

G

et

T2 54 NSl 518 HUF Sl BE 2
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6. 23 A3t
7h AR e =9

O 1A=

o &3 KS C IEC 60364—-4-432 2001del A2gko s =g [EC 60364—4-43,
Electrical installations of buildings Part 4—-43 : Protection for safety -
Protection against over currents WHsto] A FGAFRTS AFESEL oL,
@GRS 9 R S o] #E AAAR o] glalt

o & ATl wAdnEAIE R A2 B[ K5 IEC 60364—4-432 HA%
Ql 2008 MBS THoE NER V&S EYstch

2. HE7Ie= W8

21 EItESTK O] $IX|t MY

o W BEYA L 9t WEFAL 7 o] AAHolok svl, AVHOE o|HF BE
FAE 2 fze] AAS] AN Gh o] webdE Brs HEPN wb GARE 3
AL F e OB RE P B4 JHE 44T 35 o AN mEA golx
e},

7h O 213 dEste], & B A Pyw, 27329 AdSel vE AS e AE
7F QAL o] el thgt ‘i‘r% el 919 9 AAe] of
3|2 (S») 9 AFAAO) o 25E 3 m7HA olsd 4 Slth

71524 3 m 7HA9] EAle @EtE ST o] Fo] A A ko, S sEe] e
B ZA7F Pk AAE AF7A ] 71326 g @RI E A Aled ¢ = 3l

®
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o 39 2.290 wAstel B8R AW o] $U)HRY adnigN Al Ay 2
o7} T o Qe ANHE FAS F5T A

213019 A Fol 2AE = vk Aell A REFA prol s weh HEH
o OdlA 2715 = @A S,EAe Hu dol= AH4E BONlA o] ONoz Foixl

.

v ’

=z

‘04 }1——; A | s
AM : Aol $1X3 B Pl o8] ¢ HIEE= @i A S0 =Ao Hu o] L,

a3 22 Z2I|22o| MEH HAFM EXElEs THEF ESEX|(P)
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olels Ao Aol Wy FA P EANY F i A webAFe] dehs dojolt.
Aol AB7HA #7132 S & HEshe =

SHE 282 S0 Ay ot B

2 Sp9 Hol= A ofste] A= @
7132 SpE Wt N A 744 o5 %1\1;}'

I
[}
rlr
4o
B
8
©
o
I
o
_1
~
ot

Seoll thste] Al 54 A wiAd o7t vhE Aol o] MRS v 2ol dolE AAtst

et o] Aol

rlo

Aglel vl dol7b Fd e Af-ol= o W

213 T2 B3 FAE WY + Y= L

2% 23904 we, A9 918 9@ Al g 9F0] Has N At WY
=382 5o Aol AN B wE AT Y% 5 Ak

S

ME/1E AgEE SHARE AgEC] sage] Mg dnE fosty, A4 An
e =
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=
1. =9 ufFE

o &3 KS C IEC 60364—4—-42%= 2001de] A2woz 23yl [EC 60364—4—-42,
Electrical installations of buildings Part 4—42 : Protection for safety— Protection
against thermal effectsE ¥ 3slo] A3 kA T 70|t}

o B AFoA = AR AATIE (D) A3 vl A 2 3 d R/l IEC 60364—4—42
o] Al 2010W MAEH] 7tEEHAY A7 BREE Q= Aao #sk B 3}
Aol = AFAFA 22 787 & =Y

2. 7|2 LHE

2.1 UHEALSH

2.1.1 wj Aot} mjdAEe] A A5 e FEE XS Agsta, vsAdyt wjAdA SRt
AR W AAIES AQska, o)y et Aol AFEol HQsk d7| 77wk AR Hojok &
=

2.1.2 71719] 724 A=A 279 9aiA A MY 2% 9 uid A9 oS 7}
T3 25 Apol AE oA A= AV|V|7E AAEa AX]steior st wH
o] 2x7F 2 EAE AN 87t e IS 5 A7 22 Qi)

2.1.3 9% 92 &) FA = % B Folojof )

2.2 Hl5AIS] Mt =A

BD2 : FAEEY} va, do] 2t

BD3 : FARUEY} =31, Jdo] £o]

BD4 : FAYUE} =11, vdo] 2

2.2.1 BD2, BD3, BD4 7oA ujd2 Alo]EAIAY, HEYJ e Qgho] H|HA] &
St YA ZE A2 5HA] ¢kolof sttt HWHARE e vjAdAAES v T dojd 5
S 7IAIAQ EFCRHE HE oo s, €A s A9 = A (arm's
reach) dlol Qlojx= <F Aot JdH=E o wjdA&S> 7Fsdt Frotob stal vlstad A
ydojojol st} =7 BD2, BD3, BD4olA <¢td 3| 2o FF3tE wiAdA S AE9]
Aol et el AalR A £ o] et o] gl Aol 1A1ZF U 44
7} oF shty,
dAR U wjd AstE A7) HAES 7FAof st} Alo]E XF o AlTEHE A
3l 7)Fo] gl A9, KS C IEC 61034—29] tste] A &% Aol st 4 7|+
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O % 60% F FI #e HEo] A

2.2.2 =7 BD3 3 BD4oIA 7 FAY Al FA = wlE ARERe] 24 ¢ RS A
Aefof skar, HAZFA Y ANFAE TRl AAL Frols 2l AR ddARR

A Z3F Fhn) ot vk obof S2gafof 3t
2.2.3 7 BD3%} BD4 % 3jdAHZoA 7 AAHE E

Ak 7171 2HE HE ZdiMes B A4S g8 e o

AHHo® P TV QL A7) 15719 THAE A Es.
2.3 XIHe M&| H NP2 E80 2Bt SHHAYE XA

%71 BE2 : 3419 9984 (KS C IEC 60364—-5-512] 3 51A¢°] 21A4)

2.3.1 717+ 71 EARRE HAE3 1A S FAFoJoF st A A e JHU 9l
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