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#£ 3.1.1-1 KFEDOMHREER

Element Description
1. Total luminous flux The amount of light radiated from a light source per unit time.  Unit: 1m
2. Lamp efficiency Value obtained by dividing the toral luminous flux of a light source (lamp) by

the input power of a lamp.  Unit: Im/W

3. Overall efficiency Value obtained by dividing the total luminous flux of a light source (lamp) by
the input power of a lamp and a lighting circuit.  Unit: 1m/W

The loss of input power is 5 to 20% depending on the type of lighting circuit.

4. Light color The color temperature (K) serves as a guide. The color of an incandescent
lamp is approximately 2,850K, and that of a daylight is approximately
6,500K.

5. Color rendering properties Expressed by the color rendering index Ra. A lamp whose Ra value is closer
to 100 has better color rendering properties.

6. Luminance When a lamp has high luminance, it will affect glare. ~ Unit: cd/m?

7. Life The period until the life of a light ends or until the luminous flux drops below

the specified value, whichever comes first. The rated life indicated by a
manufacturer means average life when a number of light sources are used
under normal conditions.

8. Lumen maintenance factor A value (%) obtained by dividing the luminous flux value of the rated life
period by the initial luminous flux value.

9. Starting characteristics Indicated the initial startup state of lighting. The luminous flux of an
incandescent lamp and fluoreseent lamp stabilizes comparatively fast.
However, it takes several minutes or more until the Juminous flux oa a HID
lamp becomes stable.

10. Dimming Dimming may be necessary for power saving. Incandescent and fluorescent
lamps can be dimmed in a continuous dimming operation. A mercury lamp
and high-pressure sodium lamp can be dimmed stepwise only.
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# 3.1.1-2 BEXFEORME LR

Type of light source Lamp Total Lamp Overall Color Average Life
Power luminous efficiency | efficiency |temperature | color
flux 2 rendering
index
w) (Im) (Im/w) (Im/w) (K) (Ra) (h)
White coated lamp 100 1,520 15.2 15.2 2,850 100 1,000
- White thin film coated lamp* 95 1,520 16.0 16.0 2,850 100 1,000
c
%) White coated ball lamp 100 1,370 137 13.7 2,850 100 2,000
-‘% é Floodlighting tungsten halogen lamp 500 10,500 21.0 21.0 3,000 100 2,000
(&)
= S| gmall tungsten halogen lamp 500 9,500 19.0 19.0 3,000 100 2,000
Fluorescent lamp 40 3,100 78 61 4,200 64 12,000
White
Fluorescent lamp 40 2,400 60 47 5,000 92 12,000
High color rendering
Fluorescent lamp* 37 3,100 84 67 4,200 64 12,000
White
Fluorescent lamp* 37 3,350 91 73 5,000 84 12,000
3 wavelength zone luminescence type
" Rapid start fluorescent lamp 40 3,000 75 59 4,200 64 12,000
o White
% Rapid start fluorescent lamp 40 2,380 60 47 5,000 92 12,000
E High color rendering
8 Rapid start fluorescent lamp 40 3,450 79 68 5,000 88 12,000
§ 3 wavelength zone luminescence type
S Rapid start fluorescent lamp* 36 3,000 83 65 4,200 64 12,000
T White
Compact type fluorescent lamp 36 2,900 81 67 5,000 88 7,500
(Dual-tube type)
3 wavelength zone luminescence type
Bulb type fluorescent lamp 17 760 45 45 2,800 82 6,000
(ball shape)
Bulb color
Hf-fluorescent lamp 32 3,200 100 84 5,000 88 12,000
(Dedicated lamp for high frequency
lighting)
Mercury lamp 400 20,500 51 48 5,800 23 12,000
Transparent
Fluorescent mercury lamp 400 22,000 55 52 4,100 44 12,000
Mercury lamp with built-in ballast 500 14,000 28 28 4,200 57 9,000
stabilizer
Metal halide lamp 400 32,000 80 76 5,000 65 9,000
Diffusion type
Metal halide lamp, lower starting 400 38,000 95 87 3,800 70 9,000
voltage type
o Diffusion type
% Metal halide lamp 400 19,000 48 41 5,000 92 6,000
o High color rendering
T High-pressure sodium lamp 400 50,000 125 111 2,100 25 12,000
Diffusion type
High-pressure sodium lamp, high color 400 21,500 54 48 2,500 85 9,000
rendering type
Diffusion type
High-pressure sodium lamp, with 360 48,500 135 121 2,100 25 12,000
built-in starter*
Diffusion type
High-pressure sodium lamp, improved 360 36,000 100 90 2,100 60 12,000
color rendering type*
Diffusion type
Lower-pressure sodium lamp 180 31,500 175 140 - - 9,000

Lamps marked with an asterisk (*) have a power-saving design.

*1: The total luminous flux for an incandescent lamp indicates a zero-hour value; that for other lamps indicates a 100-hour value.
The calculation is performed assuming that the ballast stabilizer is a 200 V single-lamp

*2: Indicates the efficiency including the ballast stabilizer loss.

high-power-factor model.
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£ 3113 T - FHEFORERE (1 1H EFHE NI 03-6197-2000)

Function of room II_?;TES(“Lyu?(; Function of room Il_r;gtgiqs(llt_yu?;
Offices: Shops/ showrooms
Director’s office 350 ngzvc\{[rso?sﬁihsggvc\/;?g large 500
Work space 350 Bakery and food shop 250
Computer room 350 Flower shop 250
Meeting room 300 Book and stationery store 300
Drawing room 750 Jewelry and watch store 500
File storage 150 Leather goods and shoe store 500
Active file room 300 Clothing store 500
Hotels and Restaurants Supermarket 500
Lobby, corridors 100 Toy store 500

Electronic goods store (TV,
All purpose room 200 Radio/tape, washing machine 250
etc.)

Dining room 250 Music and sport store 250
Cafeteria 200 Industry (General)
Bedroom 150 Warehouse 100
Kitchen 300 Rough works 100 ~ 200
Hospital/ clinic Medium works 200 ~ 500
Treatment room 250 Delicate works 500 ~ 1000
\?Vgreéa“”g room, maternity 300 Extra delicate works 1000 ~ 2000
Laboratory 500 Colour inspection 750
Recreation and
rehabilitation room 250

Source: Indonesia National Standard SN103-6197-2000
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# 3.1.2-1 ZEXEMmEOERE (kW)

Compression pressure | One-stage compression | Two-stage compression

0.1 1.261

0.2 2.129

0.3 2.811

0.4 3.380 2.999
0.5 3.874 3.390
0.6 4312 3.725
0.7 4.707 4.023
0.8 5.069 4.290
0.9 5.404 4,534
1.0 5.715 4,757
1.2 5.163
14 5.506
1.6 5.818
1.8 6.100
2.0 6.357
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B A 100%< THEIET 2 2 08 b - L bR TH D,
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Motive power %
Reciprocating type compressor (Intake valve open)
Centrifugal type compressor (Loaded/unloaded)
Screw type compressor (Slide valve)
Centrifugal type compressor (Intake throttle)
Screw type compressor (Intake throttle)
Screw type compressor (Blow-off control)

Ideal line

. Load %

t
50 100

X 3.1.2-3 ZEXREHEEOAREEE
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HBERDD, WTHIZLTH THEEROAMASR), RSB, FRatmmn L 255 LT
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Intake temperature: 35°C

S
9] Inlet guide vane
% Butterfly valve
o
(]
=
°
= Saving Intake

Saving of 7% temperature:

(0]
10.5% 15°C
Capacity (%)

X 3.1.2-4 Z—REMEDONAEZ 7574 FRL IGV FRDO L

c) A ro—% ([EEREEIE) X
T A LV OETE PO OEFIC RV ARIIS Uz Bl A B U, fo 7 sk
TR A EER L, I —E0 =SS 1T, ERIHEE ﬁ@ (2 ZRARI R
L. HHHEDOEE /NS BB b RE W,
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L, A=A TIEREE AT 5 EHEDBIERT L. BERENPHFL RS
IR 7, RIEALHIEIEIE M T E 20,

3) A%kl
JEREE DI ERARE SN TV D56, ARAEIIHIE L TRO B THERIIEZ1T 5,

- BEEAHERNE L, EEEREZRST
- MHENZR/NE L, BIEES) CTHEEET 25
- FERERIC X HxSENL AR RS

- BPEHIC LY R TEAHIT S

ZE LB BRI T D [ERERE O R B A e/ NRICH S 2. o, s S5 EMERE I 1
BaE 100%&EiZE L, 1 BORr T ra— NlElizé 45, X 3.1.2-5 ICEHHEIEC L 24
P MEZ RN, TE A7 AWARHFE CHAAN R AREEIGES T A 2 EBXMETH S,

100%
Individual operation
Controlling the number
5 of running
2 machines
o
s
>
<
Ideal line
lunit  2unit  3unit  4unit 5 unit
0 100%

Load (Air consumption volume)

3.1.2-5 BEMIHIC LD AMRE

() EMEERERE DL =R
1) WMAEEOET
R OBITIEWR AR 200C DK N TliliEh /113 3% EH 35, —F, FE & IX P
WU, W AZE R DA SR L CHINT~ 5 O T 6.8% I3 5, ZDfER, 20CDIK T
TEHFF 38%DE TR D,

=R TR, BERR A I RO AR B3 2D B 720 AU, sldh 7138k L7
Wz, WANREN T2 L EERENSHEMNLIZ0E TR RDITTTHD, L, WA
HER TR &, ZROHWENPKRE <20 IHEANEIML LS LT 2525, HENITA
FITIRE D728, KR L L THHENTED b T WA EO LN T 5, #RkL L
TRETR &R HTEIR L 720 | ZhERPSTAY | EERITIE 200C ORI T THI 2 ~ 3% DE =1
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Lo,

BARADEGEIL, BENOFREEZMZ ., U L0 BERIEEZ VNS T 200 R8I 7
%o BEWEOPEEE EREEINCHER T D &, BEEZ KM T 5 L ENOREEZ KIEICEK
BT % enTED,

BARADGEIT WMAR & LTEK GO S72 57220 R LW & 8.5 & RIRF IS
DIETJHEOWD . HEERDORE R ELRATT~ETH D,

2) W EIER O EIZH R

PR HEIZE COWmAREIL., Z2KROEME L 0 WERVEREIC TS &, 2 B H L& EHEEh
ZHINEE 5, PHEGBHEODRIETORRIZIE, A7r—IRRAT7 A LOMNEREIZL D5
BAROIKT, HAVITHEKEDORENEZ HND DT, WHEOWE. Z O oY) 7
KR AENLCHDMENRD D,

3) MHESE L OME B DK

# 312-1 IR L72L2ic, MHEENZ T2 BRI b, BlzIEMHES 0.7MPa
Z 0.6MPalZ FiF 5 &, @h1% 1 BREHEDOSLE K 8%DHIE & 72 5,

—HRIZIF CAEEA2 T A8 B —fe 2 HHARN OB L9 5 2255 DO FE 1N F 72 D T
B3 o T, +oIBE L TTE 37200 T2 o> T B oM HE ) 2180V H Ik —
L. ATEEIOBDVEZKD Z ENKYITH D,

THOTICEWENDOEMZER A VLEE T 7L AEO X 5 @#&EN & 5548 1%. EHO
HIFHARBET 200 FEHTH 5,

F 7o, HHELREOHBITIFIZ S L CE D E OBIBIZ 7213 5 DT, AMEABESCRR R
ENDEMEROEAITITE L7000, FHGHTO  AvafRoE L EE{T\0»,
RMOEREZFET RETH D,

4) B - RN DZERIRL

Pl OFENZNEBICF RN G, £ P2 OZEBA~EINHRKAET HHE5OHRHEIL
Bernoulli ®=0> &

Q=C*S(2* g*(P1-P2)/y) [m’s]

ZIZT
g: EHANEE 9.8[m/s%]

v 22/ R D b F B [kg/m®]

S: A2 A [m?]

Pl, P2: Z#2NShDHEREIE /) [kg/ m?-abs]
C: AR

ERREAKASHT
3-17



1Y RRYPEEIRIF-EBRIBERE
BIRNF—HA1RI1Y

ZORNZERIC L D HEETHEFICRE VO TRECRAETZRHE L, ZXRhRH 5
BAE, BBIERMET 2 LER D D, £7-Q)R A BIRILEIIAN(PL-P2)IC A4 5 DT,
A E N 2 B AU B RIS+ 5, [K3.1.2-6 l/NARA Y 7 4 AN D DIRE
HUEERT,

£43.1.2-6 1%, MEHL /) ANVOREIICHEE LT, +RERFEOL T —N—=F 7
BLORERHHHBAEOTTORIHLEEZRD D LOT, ¥ 7B LR OFE IR
EHULHZ RN E DL L, WETEEET5, RS H LT &L, HEAERAEQR0C,
LXE)NCHE L b D TH S,

728, [X3.1.2-6 DIEIL, MEFREC = 1DGETHLIND, EEIEHATHEHEIE. C
L L T097~0.65 (HHAEE) OMEABIREHTHIVLEND S,

b) ZEXIRAVEDHIE

!

i 22 B SR D ZEKIRN B DOWEITIT, ROFER D 5,

- ZERIWIE ORREN, AERKIC X D ZEKIRALO & FT O

- BEERIRARINER S X D5

- fEREERE IERFIC Z2X0nsr & B L CAERE IR T3 2 JE 3 5 ik

— B R TTIER ZERIRAVE PTIRERR RE (ERsAI - i Al - 22l e &) |
PO RS, 225k, RIS 722 &2 AL Tl AMKBAICEIVREL TRAST S Z
ETH D,

BT X DERIRNBIER LD —fFl 23 3.1.2-2 10777, THICHBIT 522K OB EEIx
8L TH 7=, MMETFHEN - EHE L, T, WifE Hix, L ETE2ED 70%%
HDTz, 72720, ZAUCIIHEREEE O U U U AEERERE SR E D 0 I E ER TV R,
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. {Standard state) )
&0 — : m— — ————n
6,000 - = ______...F_--—;—__________..--— gg
4,000 ———t e o S e b
. : 6.0
2 aonk : ﬂ'—ﬂ:-#": _-:"‘"'-...’—r- _.__:_____,_.-—--"'“ 50
N = e e e
E 600 L~ f_...- _..:-"‘ o — .-":;,___...t-: id
g 400 WL AT "
= A /""“"? L 20
.‘_; ! f/ r_r_,___..---
(=] - /-"' - - . ]
g B JJ" /..-’ P A It T Pz L0
T L ¥ S R S A et I— o
= '_/ R
Y B —
I ’/‘ . ) Orifice dia. gan
o2 = 4 [ —— 03
& e ea _-"’-F A ]
5 Jl — _,._,,,,_. MRV P ——— )
1
e e . .
Ve
o ol .02 0.3 04 05 0.6 0.7
Compressed air pressure (MPa i)
3.1.2-6 /ORI ALDLOETREHLE
% 3.1.2-2 ZERIFHAIERSRE
No. of leakages
Machine category Leak amount Total (%)
Large Medium Small
I Pipings 0 4 1 5 (6.2
2. Joints 0 14 8 22 (27.2)
3. Auxiliary machines 0 9 6 15 (18.5)
4, Direction controller 0 3 7 10 (12.4)
5. Drives 1 0 0 1 (1.0
6. Pneumatic tools 0 6 2 (10.0)
7. Others 0 16 4 20 (24.7)
Total 1 52 28 81 (100.0)
@200 @50 @10
Estimated amount of leak (L/min) 200 2,600 280
3.080
EEBIRMRIEL
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313 EN#oEIR

(1) =EEWEOEELZE HE

REWREREBE, FHEEDRS L OFPEBKROERE, RO NT, —FLIEHS
NTWLFEEIHMRE LR L THADHZ L ET S,
1) EVHE &R

BRI O Zh R IFF G BB T, 100kW LL F O/NE BT 5 ~ 8% K < . 300
~1,000kW T 2 ~ 3%FREEMRV Y, Z OEIREEIIIM @R CTh 572D, AKITMHEH D%
AR DAL 2 & TRl L2 TR 5722008, ZOEBEK L THDHDOT, ERIISHIC
MR T T 203 H 5,

ELEFEEIEIT, JibhkD 77U K - THE 4 ORI S, AR ORHEICE S L 72
ATEL L EBIC, MHREEEIT MY 2B CHIETE 28803 H 5, K, DN
R, R & OREBRIC R L TRV & BT - 7T VI K DR
AIEETEREME 2 A3 2 O TIRSFHE, MHERBEIVEICEER D H 5,

2) [FIIEE & R

— IR EERE O RITFHFEEIE L Y B <. Lvd Z OB D K & I
BWTHETH D, BlZ2I1E 10MW 7 7 Z2DE4, 4 WE W BB & 78 EEhH T s
0.5%FREEDZEIZxE L, 10 MDA X R EERE DR 1 ~ LEWFRE & @\l dH 2,

Fio, FHEBEOR KOOI IEEZBRIGRETE DI LT, HFE10HDWITHEAR
NBICTDHZEHARTHY, ZOANFEEDRERLAERLIATHL, Lob, FWE
ik 2 EEHIENC X 0 EASEERIC L CRED N E—ERIEHZ T o720 . Ei2i3m FEE—E
FIHZITS Z&IC K-> T, ZTMOBELBZMEIT L L LARETH D, HEEHRIIRAE
T OO R ZVMEHETIIARPHLYE T T 50T, ZomThIAMEERKIZ I LT
THTH S,

LU, I EE IO EIRIEE 2 5 Ca X MYIZEM E 722 DT, —HKIIIC
RO S % BRIEE R T X&ETH D,

a) 10MW DL ki, 2RO CRMESE AR5 2 & 2 iFd 2,
b) 10MW LA F T H s K & MM T, FWESBFORMH 23 2,
C) SRFEDDIFGIE, BIEHEZIT O LEN D L5 X FMESE O 2Rt 5, 27

L. EEEORENRHOMNES) (Var) 2 TE2REOREWIEEIZRS,

d) —MITIZEMW LU TiX, faEhds X OVER O O 28 E@3i N G2 T 5,

— G2 O [ RIS T S BRI L Ch 0 R&E B b Lo &2 L Ze
DT, BHEE—AL FOREWVAR, HDWIE MVT ORE VAR CTIIHENRETH 25O
THEEPLETH D,

ERREAKASHT
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3) RN EEE O
A PERAR TIRFEIRIZ D TODARED T S B EHE T Sk BRIk ORI & O
FIOWEEAIZ LV | Ferds K OME A 2 BT ORRHE O £ £ TEHR I L OHIHHE % 20 ~ 30%
) S ST mAREIES TR SN TS, ZOUHRE TR R D05, RIHEL T 58
BEEICIE, BRAZRET T & Th D,

3.1.3-1 B L X 3.1.3-2 ITHAEAPE ST WD B 2D Rk & FEAERE O DR D il & -3,
3.1.3-2 THHAHTARE AL, BRBIIBRANKEONEOUENZ LN E NS Z L THAD,

190
High elficiency mutor
i - R
=iOr--1}
ou : 4:.-*“’}"..{}‘;-# .
#7777 Standard maotar
g s
2
St ,ﬂr
Fanl o
= a0 o
S
% M (rotally enclosed croting type,
o 4 pole, 50 Hz)
7 :
1 ] 1 | 1 | ] | I 1

|
ISR AT 58575 60 151832 W 17
Output capacity (kW) -

3131 —=fHERFHEBEMOH T X 2R LK

gy High cfficieney motor
T /
-"‘_"{ ----------
" Standard motor
T
e
E‘ .
; g mb € 1'ﬂta]_l:.r_ enclosed fan cooting type, 27 kW
] A paole, 50 PE)
i
i L 1 1 ]
i} 1 Kli| 3 1 Qe

Load) Nyefor (%) ——=

3.1.3-2 =fHERFHEBEEOANMERIC L 2L
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3,000
3 .
Z 2,000 Y
—r =400 KWH Suocdied motor
@ - s
-
o .
{ 00 --
D Fgh-cfficiency

| T ) 1
L000D 2,000 3000 4000 5000 6,000
Qpearing e [h)

B 3.1.3-3 EEEBEMEDE = XE

Z D 313375 Z OFEEFE T, ] 2 X 5,000 R ORE) T RIK) 400kWh D48 =1
MEND Z LDV D
4)  FHEEE DI OO B AHE
@%%®ﬁﬁkbfiﬁﬁw7ﬁﬁ I~ v s Af, EHJAW O 3FERH D, D
LR O BRI bV 7 BRHZE L. M7 I3 AEEOREE /20 | [FHESEHEE D 2
% (2R3 2 o TEY Sy i f@sﬁ el 1 R V= s A e 1 775 2 N = s S /Y )
AR Z W T E MBI U 72855, [RIHREHI AN L 0 [RliseE B A A3 i, ®h/0iX(m]
%ﬁ@3%t%%bfﬁﬁ#étw\k%ﬁéi%ﬂ%ﬁf%éo:@ﬁﬂ@%ﬁﬁﬁ@&
L= EDE M7 AMTHEA STV D,

— RIS E RO FIHEE IR A TR SN D,
N = 120f /P * (1-S)

EXRTHHLR L 912, FHEDEORESEIEIT, B P 2Z£2 50, 30 S %

B2 B0, BREREf 2B 25000 TNNOERIZLVITRbs, 2 OHIEERERNIC
S3E U 7= el 5 A %] 3.1.3-4 7R,

ERREAKASHT
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—— Change of number of poles ——  Pole change system

Secondary resistance control
system
. — Primary voltage control system
Rotating speed control of
induction motor

—— Control of slip Kraemer system

—— Static Seheribius system

Opened-control type frequency
conversion system

— Primary frequency control

Closed-control type frequency
conversion system

3.1.3-4 [EREHIE D 5KE

a) A

X (1) TEEEOHE P 4 BPSHIC OV 2 2l B TL A 2 B ~ 5 Bl ﬁm
SECHRHE A2 S5, 2L 1: 1.5~ L8 FEE T, BREAITHERIH+ 25
WSS,

b) REEHUHIAE
B EEEE T, TIRIETIA (LI E D EBIHERIC LY v RRER LT 5.2
naEHMM LT, ﬁﬁ%wﬁt@ﬁ@E%WMé@TLWﬁ@Té%@T&éO:@ﬁff
VR IRIHR I A e IS C & D08, ZIRIRPUZ 890 U CRlss AR L T\ < &
TAEPUT LD FBEEDHE R LIENME T2,

c) —IREE

FHEEMEL AU ALY LHABEDE TEMEO -~ REEZZEILSEDLZLIZLD
BT, A7 ORE SHEED 2 FIZIHIF D MEE 2RI L TR E 2 8
LS D, RETOREELNATRETH DA, TOMMENER, NERMET T 5,

T
L

ﬂ)ﬂ

d 7L—~viK

FHEEIBEO R &) a o ERERR ECEICER L, FEEDRICHES LE
ﬁ%@%%%@ﬁé’k’;D%W%mﬁkbfﬁﬁﬁéﬁﬁfﬁéoﬁﬁm;éﬁ%ﬁ
RN RITR Y, ATARHEIPHIT 1 0 2 LUF THROWEPH O E H SR LT D,
e) Friktr v ALK

FHEEEO KN & A = Z THEH L BIRICE) & L TRES 265 AT,
A 2= Z OAARHIEIC X L&ﬁﬁﬁéo%@_iéﬁ%ﬂ%wk CAERIT R, A
EHEPHIT 1 2 T, BEFENEVDILTEY . HeOEiPE o T EEIEICE R S D,
f) R IE

B OBREE f 22 S EL2HERIETKNT, A " —=Z2HLo0EH A1
A N—=Z R L CEEE 22 b S, B 2l G bS5 b D TH D, K
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28T =TS ADEMREAL & & b ICHEERA R D — R O/ 5 B 5 &

T, Ao —F A L7A]
BRI OUIEIZH N TH 5,

I

(2) BERBEO/MEREEIZL > TEAXEZKDIHE

TR AT EANIAS ANSGNTWD, KV AT ATRFICIER

1) FHEEIE L EEE
E?% SEEEITTD RORHE TR MR b, kb EEH éﬂfb\ézn —J
I, BREEOEEL RO RELZTOIEIETHLATCOFERENLETH S, FHEEIK
(T D EELAB OB A FK 3.1.3-11T77,
& 3131 HEEHRICHT LEERBORE
Voltage fluctuation
90 % Voltage Proportional relation 110 % Voltage
Starting torque -19 % V2 +21%
Stalling torque
Synchronous speed Remain unchanged Constant Remain unchanged
% slip +23 % 1/V2 -17 %
Full-load speed -15% - +l %
Efficiency Full load -2 % - Slightly increased
3/4 load Actually no change - Achtally no change
1/2 load +1 to 2% - -1to-2%
Power factor Full load +l % - -3%
3/4 load +2t03% - -4 %
1/2 load +4to 5% - -5to—6%
Full-load current 11 % - -7%
Starling current -10to-12% \ +10to 12 %
Full-load temperature rise +6to7C - -1to-2%
Magnetic noise Slightly decreased - Slightly increased
a) FEIREILEE T 256 ORGT
BIRELE A EREL LY T CEIET 28561%, & 3131 IT7-T B0, p#) v,

K MVYHE

BRI

ED 2 FTRADTHDT,
Fxv /T HLERD D,

AN LT, BIE
L CEBEORE L& BEROBRBHEIOEEIMN ENRNH 5 DT,
BEO FIRITEBINED EFEE

b) EIRELZ LT 5560
—77. ﬁ{ﬁaaf“%mi‘%a}Fi D BT CEET S & BRI

B L, DEE B

B DR L GAE ORI

UEEULSTOYIBEY

WA LTI 2006,

EENLETH D,
S A R 2 7 WP TR ET RETH 5,

M7 BEIOE— 7 AR OfEZ

R ENE O SRR 23 HE N
B

L0 e EGE 2 E L <
XD DB IMBIN AT D 72

EORMERD 5, if_$@$&®ﬂjj} MV BEED 2 ETHMT 20T, @K Mo TH
WNENILNDT = v 7T DM0ENRD D,
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2)  ZEdROB Ik & R ENE R ORI
TBE T TR & B STV D DT, 2958 THE SN D ENITEBIREEIE DS
BOKI2 ~ 35127 D, Lo T, RERFEMEAIZILT D Z LITEE DD, EEAR
ZETHhHDH, FEIOGE. EEOGBH T 7 URBETHEO B E B IO D DONEE L,
ZOBEETREZLEIIUTOERBY TH S,
a) ZHEELRENC LA EIEOSL, K TS E 0 BEE 2 5 WEPHICRS Z &
100kW LA D KA ERER, K E W GD2 2 AR FF2 (B 2 1T EE e &) BEME OS5 1.
EENED A — TR L2 F s vy,
b) HRENRFOE HEN., TisKFOEIEE EEb b b
— R FBEE A T AREN T A BRICIE, MREN AL L o Tk, MY RE Rk ERET DO
THEEBXLETHD,
3) EEMEKOIKNIE
WD L DT EE e MR 5,

a) EEMEORAE MV ZRKE L LTHEIT S
IR OENO AT HA1E, BEEORE ML 2 TEX 57T REL LTHEITS 2
EMMEFE LV, WRENVEE 2 INH T 5 72 OIE L AR, B D WIXEERGEI 21T & 5
RV PMETLTHhA > THEEPEKT S, LR -> T, EROFFOFTIRY H AR
AEITHIZEDNAE LU,
b) fhhEh 2 RIKPIE KE LT 5
BRI HEEISMAER L C. MEIFFICRE RN 2 AT D &, AN A & te
BEWE RO IN KBRS 57210 T <L [Blifin{l o2 L OMAE)E R 2 JH
THZENTE S,
c) [RHAMAHEE vo #2 LD
FHEBIED R AEE oo ZEBEMEOEED L& L BB (L EE 5 & hERF Ok
T RIEICARI T 5,
Z2HE I A T2 DT R D X 9 it SBE N AN Th 5,
- ZERECH AR AR E T D
- TR, BEoBaEEEXR S
- HERovA T M RLEEZSGEL, WEMEER O ORF B IREE O % X 5
4)  FHEEENE O [l
[FHRE I T U 1T 3.1.3-4 ISR THE DN H 5,
DO H, BERBRIEOUE & WV O BLEN D HRTZGE ., FEBMEOH D O%, 1 R JE I E ] E
FHHXWNVVVF) THHDT, ZIUTHOWTHAT 5,

1R JE AL T 2 - B AR aRR (2 N— ) AR L CEEME O 1 RETE & K

ERREAKASHT
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ZFEEFCHIBE L, RSEEEZZEZ LN TH D,

VVVF V27 L E LTCEEA A= BHVLND M, A 3N —F I K B Rl O 8
WMEXRFDERDEBY TH D,
a) BERRONITHHEEHE T O F EHEICEELHIETE S
b) JAHIPHICZhER MR O R AHNTE D
¢) FEIFRNENRLFT, BEIEAEREOEBERFEL/NS TR
d) EFHICESY Y X EERTE D

e) mHEORENTIENTE S
f) ERWIZHEDR T B D
0) BREIOE BT Sy BB ML Rl T 5
hy ZHAEOEBEE E L CEEEEHENTE 5
il HL

i) UZE MV 7 Bk, @ ERER SO ND

A LR HE NI LE D AL, miRRIC KD T v, L EEE 2 S35 2 &
XD T TN, A AN ZEIRYID I Z I LD NI T ANRETF 65, £3.1.3212
A N=HENZED N T T EERERT,

ERREAKASHT
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7 3.1.3-2 AU NN—FEA]

S RTINS

No.

Trouble

Measures

Trouble by harmonic waves

e Metallic sound is generated from
motor.

e Insert an AC reactor between
inverter and motor.

e Condensive capacitor of fluorescent
lamp is heated.

e Insert an AC reactor to the receiving
side.

¢ Input transformer generates heat or
causes vibration.

e AM broadcast on radio cannot be
heard due to noise.

¢ Install a noise filter.

e Electronic devices such as
measuring instruments cause error.

e Place an inverter in an iron case and
earth the case.

e Earth the motor frames.

¢ Place input/output cables in an iron
pipe and earth the pipe.

o Earth leakage breaker operates
erroneously.

e Shorten connecting wire between
inverter and motor.
e Use breaker dedicated to inverters.

Troubles by speed control of general p

urpose motors

e Resonance occurs between motor
and the other machine. As a result
vibration and noise are generated.

o Use tire-type coupling between
motor and the other machine.

e Self-cooling efficiency of motor
lowers. Temperature rises.

e Fit a forced cooling fan.

10

11

Troubles by operation switch between

direct and inverter operations

o Life of relay shortens due to
frequent switching.

¢ Review control method.

e The device stops due to
instantaneous power cut when
switching.

e Check sequence control circuit.

o Adjust time of motor after switching

is too long.

¢ Increase the capacity of inverter.

5)  [RIERELHIAE o 5

EEEOFFH & LT, iR 10.3mYmin, 575 62m, EEIFEHI S 230kW DR o0

T, M:HE 9.3mmin THEHE L TV 5 S O % 42m3/min £ TS D12, AR T2 - 7=
ity & — WA CIT 72 o 1o B OB BTN R E g LT-fil% . 3 3.1.3-3 1277,

# 3133 H-XHEFHEH

Discharge | Pump | Rotating Pump Shaft Power Power

Method volume head speed efficiency | power |consumption saving

[m*min] | [m] [rpm] [%] [kW] [kW] [kW]

Actual state 9.3 67 1,485 61 167 175
Discharge valve |, 75 | 1485 39 132 139 36

control

Primary frequency | , 47 1,114 47 61 68 -107
control
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ZOBITIE, M EOHIEANF — & TH > THEE D RIT— IR E R O J7 A3 ik 5
HEID 3FHT /> TS, TDX IS, HENRZ T 5 & RS BB T
WD, BE BT O 5 KB D 72 DR — R TH 5,

IO EREMNCERT ETHEMAMMRERAA L, REOEBNHIELERT 5,

314 BRXEOE
(1) géﬁ'—m,ﬁﬂ:
ZREBML L OB BRI ~DEBEXROMBEHEENDEHE)IT. X 3.1.4-1 O L S IZEHOMEH
’ﬁé@ﬂﬂiﬁz)% T UE-T, AMEE, EEEH, REH, IERKKEHEL L OFEERE
ST HZLENTE D,

H

Ascertaining the current stafus

of power consumption
— Load factor control
Power control p  Voliage control

—p Power factor control

| Distribution loss

control
o] Do
X 3.1.4-1 EBHEEOSE
1) EOMHEREROHE
BENERD DT, BURICHIT 2B OMAERELZITET L Z L RNEATH D,

a) HIEHEH
AEEHIXE & KwWh) . EHKW) . EE V), Eit(A), 1R % TH D, HKILTHE,
InbZ —fEHETE 2B FAEEH MGG TS THD
b) RIE & AT & JE HIRE

E@%F@a;f@mﬁébi THEITE VOB - BEOBIE/R LT X0 ¥
T 5, WIEICIE, HEMAGER - SRENVER7=D, HAFICHERO E, FEiid 5,
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c) WERERDLHT
- MUY RT—HDIBETRIIHLERREME L, DT WRICEED D, K
3142 D X227 T 7L, TN D& BAERE. MR BOT-ODIMET —2 LT 5,

Elkctrigity /\/—c" ./‘\\' .
Black A

Sharen k-
Hluclc [
._.--..'.__t_‘ -
—
Heavy ol -
N o N et "
15k

0 f 54 TE O I0 11213416 1T k1020

Calendar days

X 3.14-2 &7, EMW, KoFEREDHHIZEL

iR
®%$ﬂ/\‘iﬂfk BACES>TEEDLIND, BAOKHEL#Z L LT, VWHW

Lf AR (4 3.1.4-3) IC K DL 72 % s,
B/ DA LS, E%'W@m\[’o FIRRIC H BT, ERMIRRASL Z &R TE 5,

AP
HIfR &0 B U7 CE¥E (W) K FE71(KW)) x100(%) 2 A ff R & v, X 3.1.4-3

1Y)

piy
e

2)

3

I

11
OFITIEH AR 49.6% ThH 5, WD LV IFIZL Y AARR, J*:Fi%{n RKaeFMT D,

\
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=00

L0 |— i ; !

i
b B
] B

Luaubed power (KW
g
]
s
=
!
|
1
1
i
v
&

i i 4 B B JO 1% 1416 18 20 3% A
: Hiours {k)

X 3.1.4-3 HARROH

SR T KW/ B KEE ) KW*100[ %]

#
I

» %
R i
# <
T

—E WM O A kWh/ (K E 7 kKW (B« I##) ) *100 [ %]
AMRITBRRMEOBIERLZBERT 2056, AWMENMEWES LT, #l 23R
MHIRAE S ETHH L TV D0, HEIERBAREWVIRETH S,
3) EEEEH

BRI, BTEREIT (B 21 100V, 200V) NEH LN TE Y, T OELETHAT
5&%#%%%4#i<ﬁ5i9 IR STV D

it~ T, i%&{ﬁﬁ”’oﬂi*”‘@%ﬁ CEDLEFTHERMSMOELEZ T = v 7 L, Fixfid
Y- ¥ & TERR R DD KO EEERIET S,

W, BERIIEEROZ v TR L AN, FOHE ., BEIX L ELIIELOAT
RN LV ZDETHDOT, ZVITKEE LTS & XITHIE L-EBEMZ AW TEELRD
2y TP T HONEETH D,

ek, BEWE EOBSMBITAROINY BEAIC LT, BE—DROEMEN L - T
< B, BlzIE, FHEEEEONRIL, 100%E M CILEHREL TR EZ2YD . 50%E W TILE
BEELVIEWETRRERS,

Q) LEZRDIBTEENTDEEZRITER D 50 ~ T0% AN EEIRE 2D LIRS T
%,

(M 3.14-4), BEGHOEVHIFIROLEY,

- BhEOEWE O EES
- AR TIEMARA L Y RO BHRN R
- AMHRBRIZIS U b DA S
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a3
Efficiency

Elficianey [%6]
[ (=]
=d [==]
1
3
]

g‘ {','up-perlcss/" ‘I
A

--"/ lrgn logs d:?'

[ K]
Lase (kW]

E
¢ Maximum effici

-

] S | I i 1 L :|

D 20 40 &0 B0 100 170
Load [%]

{3 g 200KVA. SBOOV/ZION, S0FE 21

X 3.1.4-4 EEZFOAM EZIE, BEROBK

4)  JIHE
HE BB LA THE SN D EITIE, ACE < L EORSRH Y |
HEN LD 2 A% ﬁ@ﬁA%ﬁ4kW$

NROBEWT S L ZAIF. ERN 100%ITHVIE ELE BN . BHNAENEH S
TWBZ EIZh b, WHET—Z DRI w 85%FEETH 5,

HARDE = ) EOHIWREC X, ZESO J5IE 90%LL E (B AT 95%LL 1) &3
DL EEMEL LT, RERBEZBZ 20 TP ORBEICL Y HREH ESE
HZEELTWVS,

Q) JIERGEOHR

VR O IC X B E R X OBCEREER ORLEHE L (= IPR)DIRIH

AT B DI K DA Eg X OWEEREE OB L T O

EIEg7s E BRI O R BOFE NN FE N ORI L0 R B4 L D)

SEHEORIG]  HARTITAMDBERRD & & DIRERHE TR LV Z D TJEE) 85%

Z B2 5518 1%I2 2 & AR D 1%FI15], 12 85% % T El 55613 1%I2D & A
BRHED 1%EE I D,

b) HRUEDOFIE

a T U EK31AS DX HIIHBETHIETHERERPMYESIND, T U OREN
BEICE VR - BARENERD,

i (@) <(b)<(c)

HIELRBHENE © (@) <(b)<(c)

|
ﬁiwwmm
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. _
= fest] 2 Lud) o [land
-TH B T

(a) Transformer primary side (b) Transformer secondary {c} Load end
side bus bar

Source: "Power Factor Adjustment Techniques"; Denkishoin Publishers

K 3145 o F V9B

5) AlEHELEH
Rl A RITEMRE RN 2 BIROKRE &, BEHREOEIUKER L TRET S,
Al FEFR R D AR A o b

DOASTAR L ATRE 722 IR 0 BIRA R OU < (TR E T 5,

b) mWEEZE (B 400V) AT 5,

St
o}
i

il
i)

) AMONEREZIEEL, AREROBAIZL2BROBDEX 5L,

d) EHREOEPUL, BEHROR SITHA) LIFrmfE K p3 5 0T, BEIERERR YA XDk
EWZEY | EHBREOBD 2 X5,

e) EHE#ERD L ARPLRICE S BLET 2 (B LW EE e L)

6) FREREH

TER L TR KRFEE T (kW) OREAE R KW T 20 Z & Th Y | BRI DA
MORE SORELZERT, THELITEA2EROBIRRZ R LT, FEOMIFITET
THEIERTEROEHIEELZRE L TERZIT) ZENEE LYY,

TER = B RFEEES) KW/ R A B KW x 100[%]
EREHEREA TG L TIHELIIEVEETHISERH D,
ERIC L > TRRDINVBLZ65~85%TH D,

7 HEEBEOKRA B

a) AfMzAEL, RMzEHT LI LICLoTARMANT VAL EDL L L bIiT, '
B E 723, KBICIRIETE S BT U A0S 50t L THEMT 5,

by EEOHAMMMMEIER L, B — 27 DR o> TWIUTEEHEREOEIREY TRT25 2 &
IR THRRENZTT DI ENTE LD TR, Fi L TERNENRRICET 5,

C) SZFENHDJIFEN 100%I2 72 D K O B (EM = o7 o) L 2 O kA TRT D,
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d) FBEREORZHEIPIBENCR LWL )ICEET S,
e) BREOMREHHNZEEIZ X D0 FE LRI AU K2 BEGHEIO EH 503657
FEHERNGEE L CRE L, AR TEYERT 5,

315 ZEHEBODEIR
RIEFRODET X ZM DL, UTICHET L2 ZLBLETH D,
1) EEROME
2) BIEGPEEED GG, T OEN iR

3) BIEZRDH v TEIE

(1) ZEEBROER
1) ZEEHOZFRIT, kKATERbINhD,

%100 [%]

3 nx pxcosé
nx pxcosd —W; +nAW,

n: %h=: (%)

p: TEFE A & (KVA)
cosO : Eifaf S7

Wi: #k8

Wc : 48

Ik, KRG ERREHE S @ OIE NS FEMESCEERMEN D 525, WIEREET
bY. TP THLOTEYT S,

F7o. ERAMEEOHE We & 848 Wi O 2K o & RS,

a=Wc/Wi

HEHIZF 3151 IR TLEIIC, —fXIZ2~5Thd, R LEBHEEFERTIZLI0 %
HBZHHDEH 5,

F I EERORNRIT, K 3.1.5-1 1277 K 91250 ~ 7T0% A Clmlce ., £-Afol
RICESTHEDY, NEPELL 725 ERIFMETT 5, 20 14H1%[X 3.1.5-2 IZRT,
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* 3151 =HHREREHZORR

Company A Company B
Rated Efficiency Iron loss Copper Loss ratio | Efficiency Iron loss Copper Loss ratio
capacity loss loss
kVA (%) (kW) (kW) (%) (kW) (kW)
300 98.2 0.9 4.6 5.1 97.9 2.2 4.2 1.9
500 98.27 1.3 7.5 5.8 98.1 2.7 7.0 2.6
750 98.36 2.0 10.5 5.3 98.2 3.2 10.6 3.3
1,000 98.52 2.5 12.5 5.0 98.2 3.5 14.8 4.2
1,500 98.62 4.5 16.5 3.7 - - - -
2,000 98.69 6.0 20.5 3.4 98.3 7.3 27.3 3.7
iy | it N
Brlaxdenuen DAECCH Y ’ ok
__..-'-'-""_" 3.0
P £
= - GBS
B oonsf %
& a S84
915]: : P L el
T T T A
' - I]a‘-l:l [ i Fl 'l i |
Dourpar KW (%) [ VR ] bt 9
Clulpal kW (%)
Naole: Figare indiczles power facior.
B 3.15-1 ZEEFROLNEH X 3152 ZEEBROELAHROBEF

2) AEZHORHBNE

BIEmORE N REEEZ CEEREZEA LY EHT 2L HAARETH D03,
BIEZROARIIRE 2 L 2 BT 25D T, 1 BY70 O HEE L TIWid ey, kRUTR
THOERAZE LIS,

e LH 14179 s kW]
BRI =T Oy ) LR +LH oty e kwn] 2000

B HOAMEZBD/EZ —MEER U 51X, RHRN R & 702 &5 i@ iEE2 %
AT, BERENEITDRL D,
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3) AT ARIBEIEw

Q) ARARITE BRI AL
PR DEEFHHUC L L CTEHEO/N SV, L—FRRENC X 0 BEIX 2 /5 b L 7= B iR
EHEAL, ICERBEZ KT LICEVMIMBEZ KK L 7-ZEHRTH D, # 3.1.5-2
(ZHER DL EdR & OIKR72 EOIH 2~ d, ARPENFRIKR RWRY | BEEL &
HIEEORHEHTEZL LT ELT 7 AROEER LA T, PR EOE+FRR &
LTEHHAESNATWD,
Bl DRFZERE B TIIEHBIC O W T H 78V 7 7 AREMEAR &R RIFLEE O BREER 2 BR %
ENTEY, MkoTEEABEINL TN D,

# 3152 EEEAEEERENLALEROLE

Item Unit Low-loss type transformer General-purpose
transformer

No-load loss W 750 1,090

Load loss W 5,540 7,000
Efficiency % 98.75 98.40
Outside dimensions mm 1,250 x 800 x 1,360 1,280 x 810 x 1,365
Oil amount L 360 290

Weight kg 1,540 1,210

4) TENT 7 AGRLEIER

TENT T AWM, 1980 FARUTE AL OB & LIERERBRAN B S, 16k
DEERFIRAEER & 0 ERHA CTRSOEEMEZFO Z L3R SNz, TENANT 7 AR
RS T 258 DR BITRDO LBV TH %,

(&rm)
- BT OVHEIUREEHZ ORI 6 0D 1 L/hE N
- EWAMTERIS/NS W
- BREENEWD
- EAEREEREN TV D
(RpT)

- BRI FE DM
- AR HIR O 10 77D 1 & E
- BEMISAEEMES . LB BT D EHE< 22 D

LU O RF#7 & BERHAR S E A i LT BRI/ S WS B E 2 m <L INTEE b
MBI, TENT 7 AREGI/ PR EAFEDOEELHICRE S L TRIES TV 5,

Al —ftA% (BE4H. 50Hz. 30kVA. 415V /210 - 105V) OLEFEHIRZ E R & O L5 k] 4
#3.15-31”"7, X 3.15-3 LX 3154 I CFNFNOEEZZDAMEE ALK - R L DR
o,
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# 3.1.5-3 SLHEIC XKk

Amorphous iron core Silicon steel plate iron
transformer core transformer
No-load loss (W) 21 124
Load loss (W) 427 440
Total loss (W) 448 564
ﬁm Juurne ™ . gg'ﬁ
500 - R 990
" Efficloncy
0 A 985
= | €
Z o 1 7
E 300 Mo-load loss + el =
i lood loss % =
il /_ﬁ d : 75
100 A No-load foss -] 270
..-E.-_u-r:':'..'.' .............. .ﬂ;f ..... S
n 6.5
0 pla} 40k & Bh 100

Load factor (55)

X 3.1.5-3 TENLT 7 AGLEEROAFRL YR

Ky 949.5.
500 =T / 99,0
Mo-toad |oss t
L . . ; Lovcl Dorsgs.- i r ~ e
A0 Efficiency | S IR 985 &
— R E
g : - =
= 300 a e R0 ﬁ
- 4 =
200 - e : -——{ B7.5
- // : Mur-load Tnss 13
—'_""".."""'" ........ o Y A
10K3 : 970
0 ' - i - : 96,5
) M 40 ji N an 1K

Load factor ()

X 3.15-4 EERMREER/OAWRLZR

() ZEEBOERER
1) AMEELS O I
BEOEITRNH Y | BOBODAWMRERMEWG A ITAMROENEER AL L, Al
ERAETHHNEES D,
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I LEAIC L > TR AR LIEZERR ORI L W b AT 2 725 DL ELH ORI
AT, WRERDGENDHLOT, TOWE, RO BRI & 2FHHEZ LT, M
5%‘Eﬁ§§)éo

<FI>500kVA DZEEZR N 2 B D356
3.1.5-5 O X 9 REFZRMICB T, TNENDOETELDOAMEDN J0%DGE. 1 BD
EEguiZ 1t LIz a 0 A U v M EFET 5, FAEIZE 3.15-1 O AFLOfEERE S,

LR TIE No.l ZJE#R. No2 BJEg L b,

BEE = 1.3[kW]
e = SAGHIE x (AfFE/100)%= 7.5 x (40/100)2 = 1.2[kW]
L7 T

2% =2 x(1.3+1.2) = 5[kW]
No.1 ZFE &5 k%% Tk
No2 ZJE#s D#kE = 1.3[kW]
No.2 ZZE#&s DR = EAfTHHE x (Afr=:/100)2 = 7.5 x (80/100)2 = 4.8[kW]
2% =1.3+4.8=6.1kW]
R0 1 BOEEREEIELIIES 2 LIKW AN ZL 725,

3.3EV

L B

feome Inss
Mo, 1 L3 kW

sokva  Pull-toad

3,3/0,42 kv copper 1o5s
7.5 kW

Breaker
(ermally open)

Mo, 2
ST EVA
350,42 kY

TR

Load A 200 kVA ' Laad B 200 kVA

X 3.1.5-5 2 BDOEEROMEFF]

2) ZEEd&OBHIE
A UERs DS E 25 2 WHIESR L TV D AR, AR D KNS X » CEl B HE 1T 5
Z LT, BREBEREBRETHZENTX S,
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N & DL E& 2 WHER L7l O A K & (N-1) B OEES Z2 W 5E LIZRE Ok &
BERZH LT, (N-1) BOEEGOWITEROBRBDIRNAR ZFITHT D,

Bl z1X, B2 o =3 H 500kVA DOZEESE 3 5 % &z L CTW A4 .

JINx(N=1)/ o xQ=4/(3x2)/ 3 x500 =707kVA

1L, B T0TKVA BLFICR 572 b, AIEROMERAHE 1 AW LT, 28l L
PETRIR B,
3) 7. th A OEFEROE L

TR I B L2\ Rl T8 70 & Tl RO H b IS C X R VATTE 1 % b
BEERICE L, REOEERAEIT S L IC L DV EBENEED = L8 TE 5, LbL,
B L R OBEHERHE D RVEAITIEA Y v NI,
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3.1.6

EEAB(T7Y, TAJ)DEIR

(1) EEBEORE

EJERE AR S REILE U T 5 23,
F 10mAq (1kglem? (G)) A % 7 1 U

fER & LT, MFEFEELIC LV & —RTB L BHEE &

10T
#3.1.6-11Z

) Z—FK

DI 5,
EERED R 2. £72K 3.1.6-11

WEIEHESIZ LY
1I0MAqQ UL EZa T L yd g,

X DRMEE T,

. ImAq K& 7 7 > ImAqg LA

WZRBIES A, 2 —RIIE S bIZHhiil s

= TN DIV PR O FERIC A 9 13O0 I K > T SURICEHE O = R L ¥ —
Zhz Hmal e, B A2 FFONIR 2 EAE N CThlliz &, KR % [ml#E 7 A2 s S B 7808

5, ENHEFEEO RN —% 52 28R ENH D

-

Do

2)

%
®

—ERBEDEITKEZ WA

Do, HICRTHENTND

Fry AN IA
MO~ UHS 2 & 2 ) iR

TN ZERIRL TH —ARBIE

KR &\

ABAZA T T, TOEZH LUHED CHEHME L7
LiToEXTHY, LT HIE

WIEEA o OFEEEENC LD 00, T Ob—YK) vm—XORESGERNICL S D%

ENDH D,

£ 3.1.6-1 EEBEOFHELE

System
Item

Axiat flow system

Turbo system

Multilane system

Radial system

Range of use

Air capacity
1-10,000 m¥min
Static pressure

1 mmAq - 1 kg/lcm?

Air capacity
1-10,000 m*min
Static pressure

1 mmAq — 1 kg/lcm?

Air capacity
1-10,000 m¥min
Static pressure

1 mmAq - 1 kg/lcm?

Air capacity
1-10,000 m*min
Static pressure

1 mmAq - 1 kg/lcm?

Efficiency (%) 80— 92 70 -85 50 — 60 60 — 70
Efficiency curve When varied from the | Shows no rapid Comparatively Shows no rapid
planned air capacity, decrease smooth decrease

rapidly decreases

Starting Fully open damper Fully close damper Fully close damper Fully close damper
Noise (JB) 39-55 32-44 22-41 28-42
Limit surging air 70-80 30-60 60 — 80 50 -70
capacity (%)

(against air capacity at
maximum efficiency
point)

Applications example

For ventilation fan
(buildings,
architecture, tunnel),
for boiler forced draft,
for induced exhaust,
for mine blower.

For various blowers
for steel mills, for
dust collecting tunnel
ventilation, for boiler
forced draft, for
induced exhaust, for
cement kiln exhaust.

For various blow and
exhaust for steel
mills, for boiler
forced draft, for
building and runnel
ventilation

For various blow and
dust collection for
steel mills, for boiler
induced draft, exhaust
for gas re-circulation,
for cement kiln
exhaust.
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M - o
'\.\ J — ez Axial Blower
mEE R UTurbo Blower
@ S N | === Multivane Mower
Y . :
g LAl I
E - s N ] T R A1
. . S O O O O e . . - a B
- el - Total pressure "
100 s P J - el
% . e T . \Q- h‘;.,k.
P O o S
£ o= Flficiency | et | 4 et L2 |
% I!ﬂiaj l""""'".__‘._,.- 'i.‘--—.._____ .-::-- " x‘_ Ty .y
E 50 pawed u:"fﬂ.: o 48 b et -;:_;.::.--;3-45:‘1““‘ - -.: 150 E
3 .._d.ﬁl"—l ":-";.-1 . ‘i.'
- ’.’ {;, JE - - I - g
7z IR NS @
ol BEPR-
¥ i) 150

i flow (%)
3.1.6-1 AREEEEORMEKR
(2) FEREREOPTEES

1) ZEX#Eh /(LY
ZERE S LU, REEBE S AR ERICE A DA =R AT =% ),

(K-1)/ K
Lt:K—l.P'IZ-Q Pt2 _ 1L ew]
K 6120 |\ Ptl

=77 L.

Ptl :  WLAAIHESHE /7 (kg/m? abs)
P2 . kR E /) (kg/m? abs)
Q:  JAE (m¥min)

K:  HEUE (ZEROSE 1.4)

JETEEA 1.03 LA F oA 1E, IS TEE LTl

Lt = Q*Pt/6,120[kW]

=77 L.

Pt: XEBEEE[mmAg]
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2) HhEh ) (L)
) /713, 2258 ) 2 ik R O (qn) TERL7Z B D TH %,

L=Lt/nr

NIRRT 3.1.6-1 IR TEIICAEICL - TEDLLN, T D & X 1T MRICER R ER
DFENZND, 7 3.16-1 IR THIZTZFDOHETH S,

3) EENEEH
R B éﬂéﬁ:@h*ﬁ% —TAEE D CRMZRH S ESENZ < Hhb b,
ttixE!’J/J\*E'OD%OD X, 2 m%%%ﬁ%%#ﬁﬂﬂ SNDHN, ZOWE, EEEEO PR EO
M (GD) MK EWVDT, +HEELTRETHZLERD D,

BEaWEO ) (Lm)ix, "AUSE D

Lm=Lx ¢/nt

=72 L

o= RiaE

nt= {BiEDH=E

OB LUt OfEIX, #3.1.6-2 B8 LVFE 3.1.6-3128L5,

# 3.1.6-2 =ERE () OfE

1 stage parallel shaft 1 stage parallel shaft Constant speed type Constant speed type
type gear reducer with type gear reducer with fluid coupling with fluid coupling with
transfer power of 55 kW transfer power of 55 kW transfer power of transfer power of
or less or more 100 kW or less 100 KW or more
0.95 0.96 0.94 0.95
V-belt Flat belt Direct-coupled
0.95 0.90 1.00

# 3.1.6-3 £HWE(¢) DIE

Propeller fan Disk fan Mull vane fan Turbo fan Plate fan Profile type fan
1.30 1.50 1.30 1.15 1.25 1.15

(B) EREWEDHEN
KEEE (TaT) OBRENIOIDDEFEEK 3.1.6-2 1TRT,
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Used electric energy of

blower (kWh) — | Operating time (11) | x

Wiring loss (kW)

Loss of control
equipment (kW)

Loss of transmission
device (kW)

Blower loss (kW)

Power of air (kW)

Air flow x Static pressure

X 3.1.6-2 TurodEHESR

Thbb, BEHOEANLRZZ L LTI
- SEEEARF 2 5

- ROR VSR AT S

- ZERHE ) S

L%, UFZblzonTiis,

1) EERHZE ST

6,120

T35 ORBBBRAART A & RIFIZ K EBED 2 7 — b & WIS T 2> B RIE ISR E
JERED 2 by 71 AT RICEALOBEWTIS TR ANT 28R TH L, £, MERLET

THIFELE L TR0 61, EEEZ T
IS EAMNTAHZETHD, DL D kRO EEGEL L, 4 X%

WHTHBOT, THOEHEE T IEE A ) LERDH 5,

ST, ZOEBEFEDTEEERL A 72 < 720

R3S

ITEEE L TWDENW) Z L RO THT
W TRk&p~w AT R

1T 25D, EEED A -

G 7 EEETH D, LA TR GDP N KX VDT, F - A T7EEEAE T AEASIC, BHCEE

ZETLHEBIIUTOLEEY THD.
a) IO, EXWFMOT = v

b) EIROBELERET
) HRENIRE DS

d) BRI —7VORE FAGOHFMOMER L

2) DFEORWHEImERHT D,
ZOLEER T RE AT

a) XEBEDORNFE

b) B REEEEO)E

c) EEWEOE
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ThbD, FROERFEICOWTIE, A&, £, BEOLEFH 2 <@Lz LT, &l
DIERDO b DEEET HUENH D, £, BEIEFUHAO SO THIMRMA, wREh
TR EE < LGB STV,

3) ZEXREMIEWWST

a7 yP—LEEEC, BE, EH, MVIARREZ TP, prEoZeKE8) f13Ed
T 5, —MRICEREDOEAE THDL L, AR TH > TWNDEHEDONRE, Bz X, EEETIT
A &% P CHEEDHRIT S THLOIZ, #WIERENRDLRWNLEEEN TEIR LY,
HHHTEEIC L > TREZ FIFCHLER VDL, ZEIE LD L TWAEI03%0,

T7ebb, JAEE FIF 52,

- WIFEEIZENL B

- ZONEREBAELICIL, PO Lo RFEE L DDORESNERN

- BB B L OME G CIREUX s

REERFTL T BERND D,

B &% FIF512%, ROFERD D,

a) EEWEDEIREE A ST,

[ CARED 2 & OREEREZ WHER: L T D510, FrERE 2B S e IRaniic
ROBRNWZ AR LT, 1 BERICETET 5,
b) JURHEDOLHET-ITA T B v b

B R— T IR - Tl L CW A AT, PIIBEOERZVLEIZS L T/hELT5
IR IERIIRE BRI D,
c) HiN—, N—BHEFRE

K= T B TEE S AN EAICER Y P TCTAEEZ N A D O T, MO T =5A1T
Z OB L 0PI 2Y, F A DMNCER T 725 81T RN L - TL 5,

WIZ, R=VFAEEHEO L ThHhH Y . ZHITEEREO A DITEY 1T 5T, PEE
HEOPIR N A DRI BT HOfERZ 52 5, L7z -> T, X—r 2T IdERE
— R BN ED D,

d) [Al#REL DI

LR A N L35 L
QxN
P oc N2

L oc N3
OREEN S H DT, Hifiskz FiF5 2 &1k, RERAT RIS,

M E R Z D TIETROEBY TH 5.
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- YL NEREN ORI, U —RREEZ D,
~ [ O EERRICEY B2 D,
- A U= R L BRI EEEET S,

EEERIERE A TS L 2 MEEOZIZ 31T HD R 70E=x] ITHAL TS,
JE 2 4R 5 15 O FEEME A ) (%) & RE ORISR X 3.1.6-3 12T,

1o
10} —  Rotelng speed 100
Diccharge damper contrgl
oy |- | —— i, oy
- ff
L "Rméing-spud 0% .
e latskg dampec ﬁnh‘gbp
2 =
z S Y PSP
- =
= Chb e, —
40 " secofary —— bl
resistance o
. o P
EL : L L ==
Py 7/ Scherbius control,
P J;-" YVVE coqtrgl . -
1 - . . - m——f - -
ot = ry
P vaw
; . o —— Folanity conversion
= BN
o

o . M 40 S0 & @ 80 o) - 10D
' AN Capacity, Totifing spiod (56)

X 3.1.6-3 EELEEBNEA S DL

EEERKIa
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317 Ry7nETI R

BRI STV DE LR 7, BHR S 7 iR s 77 EOWME T HEINIREL
BAHRIIZ Z NG R T OEERREON PR b EEREAD 1L D, —RICKR T O
FRIL, BB ORFICL 2ERIEOMRKZ RIAATHYEDORB AR o TREIN TN D,
F RO EAKESCHEK B DN % FiA A TS SKBEAREIC L SR b, 7 THiEDOME
ZLTWDT—ABRZN,

ZOLOBRBEERTHEROMENE L THHEILL TWAR Y TR EIRONRITIEL 720
MEER 72 B I DI DTN D,

(1) Rr7oOfEELEE

Ry 7K 5 EK 3LT-L IR TEIICH—RR T, FHEAK T, ZofAR 7
SHEEND, F—RRCTIEIPREE r— 2 SN TREERS S, JIRKICZ RV —%2 525
Ry 7T, BLART, FHRAY T, WA TR B L, R T NEOPRE L r—
U TNC Y= Wz HENEIIC L o TRIRIZET 5,

ZHUCK LR 73— v 7 & ZNICNEET S ATl 70 £ & oMIC AT 55
2 DOBENE 21T 2RI K > TR Z BOAA 2 S AN LR > 7 ¢ [EER 7L
=X URCTNIIUTE L, T— v 7 LB ISR A R/ MR D v — v T A R
b, ZOOHHIENED S THHEITSh EREEZ TR0,

FOMDOKR T LTIV =y bR T LT U7 MR THRH DT b5 KEE I A
bhs,

LML, A7 LT H =R TRERMICE BRI, LTOHALEE L TH—
AR TIZDNTIRR S,

KR T DR AKX 3.1.7-2 \ZRT,

— Centrifugal pumps

— Turbo pumps Mixed flow pumps

—— Axiat flow pumps
. . Reciprocating pumps
Pumps ——— Positives displacement pumps

—— Rotary pumps
— Jet pump

— Other types
— Air lift pumps

X 3.1.7-1 RU7DHHE
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2

- Shape
Thingdarps
cpIaiag
Voluke =iy
£ |pums frpeter 827
T ¥alulc
"% - ckambyer _
- E Ehsukarps opening .
3 Driffuser i Chillk: vane
pu“:lp Ry - pcler

Yaluic ehamier

Yoluic
pump

Irr.p:lr,_-l
Vel Ie han

Mixed
flevw pump

Mixed flow pump

Axial flow punp

X 3.1.7-2 B TFOFRIR

R T DR EAR & EEE R

RUOTEFEC—EDOFRMEDO S & TEIRS D EITRES 2, L, EOEERIEER B TH
Z OB RICBWTIRE LIEIEN 2 SN TWD, ZHUIR Y F ORI HER S - B EIR
RECHE /KM, A DKL DIRBEZR B O T2 R TR DETOIREN D H /3T o AD L ik
HBIZR o TN D T L &RT, EIEREZRET D ERIIR L T ORI ERR LR ERA & D
JESERB LOEOER T OFROKY . FaAKMAL tEERIOKMOER ETH D, —MKICTHE
R 7 OPEREIIAEER OB B (m*/min) | el SR (m) | 253 (%) . 817 (kW) % & > T[X] 3.1.7-3
DL HITRT,

N VIR Z D DITIEKE 2T 203, Z OWPUTIFIEENRIE D 2 FITHHI L TH K
T 5, X 3.1.7-3 OEGUHhFR RL (3R > 7" D FEHHE & KAE O Kb CHEE IR TN IEKE D
HARIIZIMZ 72 DO TH D03, Z OWMPUEIAR Ry &R v 7 OMEBEHIHR & D28 Ay Dt Q1 5
L OEE H TR PNEERT 5, £ OO R FEIIE AL 55 R Z 5] & B) ) dhf
ERDDHE L THY R T hRITN=RAA E DRFE Th D,

FERGIR L FZKERGE CTCOENTLEREDE LT RKEOEIAZ TE5720/h&E<Th
I, ENEZTR T OGRS H LD /hSTEL0TEAZHIBTE 2,
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Head Operating point of pump
R1
Ay
H,
E,
]
&
<55
g
&
<
?é Axial power L,
Q —
<
Q

Flow rate (m?%min)

X 3.1.7-3 Ry F ORI

() RUTEERN) L BEME
1) PrEE
R 7 ORI IR TREIN D,
P = 0.163%y*Q*H [KW] o, (1)
y AR D BALIRTE Y » O HE & (kg/L)
Q: R 7 O & (m¥/min)
H: R 7 O (m)

ERRICEBRICER S WD (B ) 3R OR=R ERE L 2 BTk e e D,

P= 0_163*4/*Q*H/n* (1+0) [KWT veeermrrenni, (2)
n: R T DR (%)
a: FONECS

N & o DRIEEAEZ X 3.1.7-4 &£ 3 3.1.7-1 1277,

BEIRHART
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10} 100
-'l_;l}"‘"‘""'"'"— 111715 ] & ' -"'_—|90
| S — |-}t
BOI- A I I = s e 1] e
L =111 — —1 70
. - -nHi—1 ===
€ w—f :
8 w0 7 :
B -] B ) e T o
a ] i — - -
B I HOEE . b X
. m.__ — -3 ——t—]- - | ——
?D S — . e g—
io 1
90102 04 06 10 20 40 60 10 20 4060 100 200
- OE . B ED :
Discharge (m™inin)
X 3.1.7-4 WHAFRVTDOEHE
* 3.1.7-1 RUTORE
Tolerance (%)
Fluctuation of head is | Fluctuation of head is
Pump type . .
relatively small. relatively large.
Volute oum High head 15 20
pump Medium, low head 10 15
Mixed flow pump 15 20
Axial flow pump 20 25

(4) EKEOEH

—RIZ K E OIPUTEARE D WIGEIZIE, Darcy A3 GN3)) 2 L THET 2,

HE = 5L/D*V2/ (2) vovvvvorssversvese
ZZT
Hf : EARZAERT (M)
BHURK
EAKRE R (m)
BEWNEE(m)
BN - (m’fs)

NS 9.8m/s2

® < or ¥

A OAEIZE S A = 0.02+1/2,000*D & L. Z3UZEKENTEOFEEORREIC X > THRF 5445
LA, ZIUIIK 3.1.7-5 12777 Colebrook dFEERTIZ L AHIAREEFE S L{FEHITH B,
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()

Old steel/concrete pipe with rust/swelling.

Used steel pipe with slight rust, new cast iron pipe,
concrete pipe (not smoothed)

0.10 C: Asphalt coaled pipe, concrete pipe with smoothed
internal face, new steel pipe.

® >

0.07
© A
0.05
C
> 004
~< B
0.03
0.02 ¢
0.01
20 30 40 50 70 100 200 300 400 500 700 1,000 2,000
Pipe diameter (mm)
3.1.7-5 Colebrook iz X % A fE
R v 7 OB E I

7'a e A, AR T oW RS S DV ETE ko B & THREEGE AR S D 56
WD, R 7 HREHEEEZ BEEEHIET 5 HiE L LC3fax O HER S 5, BRI
EITHOHA. R 7OEEHEEE Ngo Ni, TOLEXDORUTiEE Qo Q. RN 7%
Ho. Hi. R 7 O8EN % Lo, Ly, & 92 ERKNOBEBRAKLT 5,

Q1/Qo = Np/Ng rrerereseseiiiiii s (4)
Hi/Ho = (Np/Ng) 2 oeereereemnrmnininiisss s (5)
L1/Lo= (Ng/Ng) e (6)

%] 3.1.7-6 IR > FDOEEEEE A2 2 A OBEOEL 2R L2 b O T, i, s, il
/), B OZ izt LT @) . B). 6) OB TE LTS,

%] 3.1.7-6 TREKE OIEPIHIFRS Ry TH o7& &, R 7 OEEZEE % Noo Ni. N, & 21k
SHDLHERTOEISIT Asy Bsy Cov EEDY . JitEmEN Qsn Qo Q1 &725,

MELTHMEN QLOLGAIWIR Y 7T OREAGHE Z N|OFE FIZL TR ETHUE, TR
PR Z Ry 22D RIS LARITHIER 69, 20 & &R 7Ol Ay BiE )T L, T
%, N T ORELHE % N [T AUTERFTI RS Ry O F £ THEND Co, WHEN )N L & 72
LD THYEOENHIBAFETH D,

=77 L. 3.1.7-7 D Ha D & D IZEBHREIWVNE EKEBRHDIRZVVGAIII D Z ERE2 D
3, IKEHHY NS < FEHREDY Hg D K D I RE WG HERRE A T Ch o W B IO 2372
HIRNZ LR A T D,

ERREAKASHT
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Power |~ N, R,
head

CH,

G, Q;: 0, Flu.:qw rate

3.1.7-6 [EEHEEICXLSHEL

(Bl FE A E T DA BIESEE 23R 5 HE)
BIfE, X13.1.7-8 LR A TUiE Qo B Ho) AR 7 NEIA L T\ D &35, Huh
FRITFGFE Hy L 2R Ho  DsRD D Z L3 TE 5, kP ECHHE QD 24 H, &
L., #iEN%E C L35,

H#R CB 135U A5 2 kiR T v . Z ol IkO L 51k 5,
2 Rk %

H=axQ?
ETHLCmEviRtkalx

a-= H2/Q22
3.1.7-8 DL ERAT D &

a=225/(5)%=10
& 720 dif CB I

H=10x Q*
EREND, T OB FIHHE Ny Re DR 7 HEREHIHR & DN B R LD,

XV B AOMHE Q= 1.7m¥min, 2152 H, = 28.2m 8l /7 Li = 10.8kW & Zi A Eh 7=
LT 5,

BRI ER T HEEE S CICT D7D DR TR E A RO L & KB LV

N, =N1/ (Hi/H,) *°=1,450/ (28.2/22.5)®°=1,295rpm & 732 %,
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Fower
Ny
Nz RJ
E | ﬁ
N N/t -~
B N, “ \
B
Hy — "
i .i'Lt L"',_':..—'
= L,
o Q; Flow rate

X 3.1.7-7 BREEEICLIEEIHDOE

= oWhE) 713 (6) L v
L,=L; x (Ny/N;)%2=10.8 x (1,295/1,450) 2 = 7.7kW

Leh, X3.1.7-8D A EICKTAEE)IX 11.0kW TH Y | BEHEAZEZ HZ 12k b
7KW IR S 415,

.= Resistance curve

H, Q;: 1.7 m3/min
H H;: 282 m
0
N;: 1,450 rpm
u L;: 10.8kW
2
Q,: 1.5 m3/min
- Hy: 225 m
.""-\Axial power
H3 L

3.1.7-8 [EIEHIC & B R FHREEAL,

(6) KT DOBREHH

VEKEDER TR X W BT 254 H2W T L HONTH AP ERIE VD L5
ICHEZICEAL T 2, A1, REBORC 7 1 B2 R CHERIE LZ0 , AL # B CRlEx
BHIET 2 2 213, HENNS WD TR Y ZRRMEN O THRE TR, ZOHE
I 3.1.7-9 DX IR T2 HAITHE L TRAKEZMLE LT & X FWTEREZITV,
IKETEWEZT 1 BORY T EEERET 2 L0123t BRR U 7210 L OERTo
HEHENTE, BAOHMN TE 5, 7277 L/INVKERHCEBI N RARICR D 2 ERHHDT
IR AR T DMER D D,
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TR He, DK OIRPTHIFRD R, THAUE, R 7N 3 REIETHiE Qe THH D, 1
BOR 7L E Qa/3 THIAI AT bWy, L, A7 1 i TlLiEN D720
DIEKE DI/ SR T OMEESEN B L7720, TOREOHEIX QT Qa/3 £V H£<
2%, - T, Wi Qu CilHA L7276 T b EEME B AR D R UVERICHET L Tl < L2
nd b,

Fo, EBEED Ha, EKE OB Ry O X ) ICFEEEN NSV LD ETIE, N7 1
BOMEIE LES LT 2R TORKREL EIC/oTLE S OT, HHFERK > TR
AL 22 R B,

Toiver
boad

tip

©H,

| LI . < o Q_; " Flow rale
4 @
B 3.1.7-9 Ry 7 DI FEEsMERE 5

(7) WY FOEHYIBRE
SELIFER LI TH Y, FEAHRIIFR L TH A5, FEEE R CHGAET TE 5%, 72
72 L. FEETIIR VAR O Fa—3 Thbnd, M LAlOATH S, LA
DIy b —/ IR EGIENIC FERZ B W HIET, HENOFIZD 0,

R T OENENED 3 BERIFIKRO LBV TH S,

- LB A O AR

- EREBLORD

= SO B a i
1) B ORI

VEREZANNT 5 Z EBNH 1 Th D, BREHRMIHEH I TV R FIEFTFEARRICA
BRI TR > TNDITT THDLA, BLEIITUTOBBIC L EEEICKLEEL T2
BfE, KELV R TOROMRO G BREVGENKETH D,

a) PLE R ORFIC K DB RBROHE KR EZ LIAA T, EFRIHYEORKER >R
TaRE L THWDHENRE,
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b) FEROBAKERLHAKEDIMNZ FIAA T, KEIZRH & FFIZE TR 20,

2) EHHEHORED.

BIEIPUIRIG R CTIZIERFEF S TLEI> LD TH Y | BERRUOE THE LWV N EHT & 7
D5 D& TICHNET D,

a) IEE O EEEHE
Darcy D= (2 (3)) I KAUFHE DEEBRERIT, BM OBIURE X (i) X F0 R & /&
BRZHHIT B,
b) MEEREOHEK
WUNAZA L, #2380 EB, BEEKES, BN, AU 7 4 AE U, AU, B
e,
c) VLV THHOEL

B E AITRE 2 OEE IS L, B2 RE<, RS2ELS BECRIHRb D%
TELRTMNT RN EN R/ NS RD 2 LI D,

3)  ZhED B L

VEREIME AT RE R B AICA LR v 7 DEE I TiEE LTI 5,
a) [HREER

KRN VB & RV L X X D 58568, RUNERHIR 7EILE21T9, T
bbb T EWiknEi T S, R TETH LN, KBEIEARH 5D THE Y EEH O
ON-OFF JE#E(THE T H & TH 5,

b) &L EE

EHKEDZAIZIG U TRy P OIEIR B A2 T 5 1T, A2 7 PERE 2 5% i O /K &
FALFEFIC A D TR TN B 7235 CHEIETX 5 L) R T OE8 % 5El
LAY 7 O ) 2K S 5,

HE G XN E CHEREECT Z LI KV AERDEN TE 208, HHENSBEENEIIC
725, EHHBENAAEOEAEIZIE. 682 L THLHHEORMMA D a7 & oRE
N5,

C)  [FIHEHHfE

VIHABERENE N E WS REEH D BNEIE OB RN KE L, [KEETHLR I
W ORVEIRN TEXDHBERDH Y. REBR TOLE . BROEEFEIHN KE WIS
RECHNTH D, WITIEA 83— 2T L5 [EHEEHRIE NS & LT b,

d) Rr7oHnEx

EVRAMN CHRENUAT L VKT LSS, HWVITREICFHNED N H 55670 L
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AR PR EILH -T2 b DIZEET 5 HIET, R TIES 2083 EREL TX 9,

BB ANCRR 2 2T 5 LW o M8 S 5,
Fro, MEEREEE LREZRE T2 2 L2 ANE L TEIROIRY R DR %2175

Abd b,

e) JURHEDEHL,
WEEXR 7 TEREA

LR T D55, FLAST

ICHEATE, 2RORVWR T HEEENARETH D, 7272

T?bwéﬁ“(&%f)
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318 HKRASHDEIR

1) AATOHE
BIE, INKEHENTWARA TaEEIckoThET AL, 31810 X HITh D,

# 3181 FRATONE
Type Model
Cylindrical boiler Vertical boiler
Flue boiler
Smoke tube boiler
Flue smoke tube boiler

Water-tube boiler Natural circulation water boiler
Forced circulation water tube boiler

Compact once through steam boiler

Once-through boiler

1) WFfREEERA Z

3.18-1 ([T K DI, OFUTIARE & EER O G 2R T T-NEEARAS 7 Th D,
ZORA T OREIT, IEETH A BARES R E S DERENZ &, Ny T —URA
FJELTRENHHEHTRIFLNERE LS bbb, K<fEbitTWbd, EN
15MPa (15kg/cm? (G)) FL i, 78 & 25th FREE £ TTH Y, 85 ~ NRUDMNRNEFLN D, K,
S N EME TR O s, TERDEHEL S, HKOEZ LS THIXERD S,

PR R A T KB RA T TS ) ORBERSKREVOT, AX— 1T v
TR B B 08, R E AR BB R 5 E BB/ E < T,

- Splery walve

it

o ] ......1. P = \II
"qﬂ ] (mﬁuﬁtimmm% = Snwke ikes &

T o

k

X 3.1.8-1 (FRIEERA Z

2) KERATZ
4 3.1.8-2 IZRT L D ITKERA T1%. VUKRDBEH O R F b &ARENE 2 MRS 2 25K
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BT S, KENTEREZITODED L )12 TW0nD, - T, KEOHEHTZ &
ko THHRIBARREZ KX TELOTRARICHE L TRBY, @MEICTDEIEHLES
Tho,
KERA T ORHEIT, RDOLBY THD,
a) MBEEZHARRE SITENDLOT, BIEREN L <, fx OBBHIER L0,
b) EEVATEEZ K& ENDDT, BEIERE,
¢) BEREAYTCY ORBEKERDIRNO T, BERHENE N, —JF, ARETICEI Y ES
KN EE LT WO T, BURRTREZ LB LT 5,
d) HAKRBIORA ZKUBICEREZET 5,
KERA ZI2iE, RA TKOMEERE R EARDOLEAEZFIA LT AREERE, R
TERVDEHITRRNE NS D, BIERA T TIE, BREKOBEEENNSLRDDOT,

HITEERA L T D HEND D,
Overflow pipe Collecting pipe

Collecting
J———
pipe
Steam and
water drum
Thvw B oter -—* J,
Fumace wall
water tube Diﬂrihuting
" pipe
— T

— —

‘h A
S S
Distributing pipe

Distributing pipe

X 3.1.8-2 KERAT

£ IRBRBEDKAE R A T 1%, AIRFRTLEER B X SRR E N L TH D, AR DIREE
PEBRIIBERAA =X 2T L v F— A=A b 5,

AT Uy H—e A by B —RBETIL, A RITEHR BFEIRE A B35 7 ¢ — & THllE S,
[[Ed % 0 —% OPIR (Bfith) TIRRMIES N ThE T EamIcBEIclf SN g, ki
TILWERBRA F—DTH Y | B SN A RITEOEIMEEMERIC L 0 RREO B O
KB TR BRBEIRF] 2 B2 L 72 VIR O b O IXATEIC 8O S AL, O 1Tk ie 9~ % .
BIRA A b — 7 BRIGE & P80k BRI E D TR DIRIE & 72 5

[X] 3.1.8-3 IC A RARBEKERA T ORI 7 2 —%/~RL, K3184ICAS Ly H—+ X h—
T IRBELETE 2" T,
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. JO i
\\\:’“’W‘WJ - AR/ 5

T

\o

T

| B

5 5 15 R

VY
=

IRESRIVIRAN Fsad

2URFIA K VB

l
|
1
|
|
!
i
i
I
I
|
|
I
]
i
|
i
JKFFMGA T 7 !
I

3.1.8-3 FARBREAKERA T OB 7 a—

Mechanical spreader

Screw feeder
Adjuster for coal feed
% Spreading rotor

4 Motor

@
@

3184 RF Ly F— .+« X h—hREIERE
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3) /IHERAA T

B4 3.1.8-5 IZRT Loz, IHUERARA 713 BHE Y & TEEFE L O ERoREE
@mﬁfﬁhkﬁkﬁﬁé THERVE FE KRBTV, KK E E EFH 2 MICEKIES
el L., ThaRUKGHEgEIL EMETE~E VAR, DL CEAREED, RA 7D/
BUE, @EVEERR B NREAN—Z FERITH D, RRERIT2tth Th DA, HE D/
BiAA 7 &RE LT, ARG UEiEA AT ) Z LN TE 5,

- Steam

Wateg

X 3.1.8-5 /NEIBHAA T

(2) A T7OEREE
FECIXEARTEBIETRA 7 OBEE RIS B8222) NED HILTWAHD T, £ O3
T 5,

B EIL. EEAIIIREE T 1 UL BiEER L2 R L AAVRIR A EMERE L L TYT
OfIZ7 o —A— T a— 3 T7hb7,

N2, X 3.1.8-6 |23 T L ) BV E ORI AT T 5, BWIEIX. Z OB E MY -
Tﬁﬂ#ém%-ﬂﬁuowfﬁ5_k (2725, BERMRINGRIE D & 2556 01%. FRICHIE S %
MO WEDICHEETHIMERD D,

KRR A T DR E DA 21TV FTEOFIE I OV CERLRGLEZ & D, A E OFE R 1
#3182 nkkRicEF L5,
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<
peasssssssass ey 8
i n
Induced draft fan
Dust
collector External heat source
Air pre- Air pre- Forced draft fan
heater A heater B Air
External heat source
Feed water
pump
Economizer
Auxiliary steam Main steam Feed water
Gas matriculating
Shell fan Feed water heater
Super heater
Spray
Superheated steam
Spray
Reheater Reheated steam
Secondary air
‘g Reheated steam
5
Coal «Q
Boiler water
circulating pump
Pulverizer
Air for
temperature
regulation £
) 3
Oil heater B
5E 8
S g Cinder
g5
| %
oil o
B 3.1.8-6 HA T EENEDIELERF
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# 3182 KA TOBEES

Heat input kJ/kg (m°N) %
(1)  Calorific value of fuel H,()
(2)() Sensible heat of fuel Q:
(3)() Sensible heat of air Q.
(4)() Carrying heat of furnace injection steam Qs
(5)() Heat corresponding to the work of auxiliary devices Q.
Total H,()+Q 100
Heat input kJ/kg (m°N) %
o 5 (1) Heatof generated steam Qs
% 2 (2) Heat of blow water (Qu)
£ § _(3) Others
W= Subtotal Qs
(1) Heat loss in exhaust gas LuC)
(2) Heal loss due to furnace injection steam L,
% (3) Heat loss due to incomplete burning exhaust L3
® gas
£ (4) Heat loss due to combustible in refuse Ly
(5) Heat loss due to dissipation Ls
(6) Heat loss due to others Lg
Subtotal L,
Total 100
Boiler efficiency %
(1)  Input and output heat method
m= fj—Q x 100
(2)  Heat loss method
n=01- HI1_+1Q ) x 100
Note () (2), (3) and (4) are due to the external heat source,
(® In case of a high heating value basis, it shall be taken as Hn,
(3) In case of a high heating value basis L; shall be taken as L;, and L, be taken as shall be taken as Ly,.
LUFICEHR DT OSBRI LOEAZ R,
1) HET AR
IRBEPE AT A DI LB (Cp) 12 0 ~ 300°C, 285Xtk 1.0 ~ 1.3 (ERREIOSA X 1.5) O

TR D7 55T (1.38kIM3NC) (0.33kcal/m*N°C) & 72> TV 5,

A S T PR RIABEHE Y 2 B (Gy) 1A PR ZE K
1%, Boie OTEIIZ L 0 BB (HP) 22 B3k 5 2 L8 TE 5,

AIRDOGE

Gy = 0.216*Hf/1,000 + 1.67 [m*N/kg-fuel]
=LA

Gy = 3.762*Hf/10,000—3.91[m*N/kg—fuel]
ERINCI AR R

Gy = 2.926*Hf/10,000 [m*N/m>N-fuel]

R WEIE N OEET 20, £z
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ZZT,
He o REHOREGE (kI/kg) & 7213 (kI/m®N)
KB 2 RITIRAD L D127 5,
G=Gi+ (M—1) Ay + ZZRHPDIRSIIIT K DK &

DB, BRAF OB KD AKEREITEFEMRLTH XV,

»—y—«(:‘
— — N

m : ZEE =R
Ao FREZER & (mN/kg—fuel) £ 7213 (m3N/m3N-fuel)

P 2B R FmIc kv ko b,
Ly = G * Cp* (tg — ta) [kJ/kg—fuel] or [kJ/m*N-fuel]
ZZ T,
Cp: HEH ADFHHE(1.38k]/m*NeC]
tg:  HEHRIEE(C)
ta:  EWNIRE. JEFRIRE(C)

(B) A TDHATIRXE

RA T DOETFNF—IHH EK 3.1.8-7 IR THMEERKK D L H 1

THERSIZOWVWTUTICRRS,

LG o= 50, Z o
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Combuslion

Load condition
Capdacity
Nozzle Hea

Adr pressure
Oil pressur

Improvement of heat lzunsfer

: Arrangement
. Gas side Turbulator
ting surface

. cleaning ;

Atomizing Bumer Cleaning pipe Thoe
Changeover of : ; Deformation , . Riflg groove
310835 yanor prossuse Carbon Waler side

BBl Opening  Fumage

Storape tem peralure

raned reduction  pressure eegubation

Volumsa

Blow Valve & Flanpe

Prevention of heat release
Separation of unused line

Opcratton

Microcompuier

Automatic controt
Steant Ieakage L vad stabilization

Load Ructuarion
Adjusiment of boiler number
Suitable pressure

Steam propeity

Dumper closing wWhen 40P\ suilabitity of reducing

| toaning _ Continuing \ Heat insutation e | ’ L
Fuel Air raiio Fuel Water f~Refraciory tcmpcr.{!urg .}nd supe ;rhe.zgmg
. ue - Suitability of rising time
) Waler Stesm = Body insulator :
Type Lover: (réatment i ditio ~ Stant & stop time
temperalyre Prevention Y Pamper teavekin %‘L;‘;"‘;’S;P“m " Condensate - Deacration condition Cousting
’ offeakage L Imm'ovcmcntzof H fﬁ’g"?ﬁlﬁ;m
| ; [ 1 NG - y . s s ;
mprovement of conlso A — Condensale rccovery _ Low-pressurizing
. - Boiter
Sntake of high tempera i ; e * Heat recovery . i
of High temperature a:r Proper capacity Prcpér Capweily Heat recovery . — Steam cost
- . i High efficiency Controt chart
Alr preheating — Feed water pump lype boiler
Steam for preheating % . # Dhasly repon
Leumulator,

‘Acid dew point

Waste heat boiler -
‘Waste heat in ancther process
Continuous biow

Feed water preheating

Conrol of rpm, :

Control of pump nimbei - Comespondence toload
Proper cupeeity ﬂg‘.’““a"'.’"

2
&
&£

paint Condensate recovery j ::%I;: .
Economizer z )
Exhaust gas from deacrator High pressure recovery _ _ _ .
- " fPrevention Blade cleaning
of teakage Ny iction
of pressure Joss

Wasle heat secovery

Auxiliary equipment

Operating time

. Evaporation mulliple
Boiler numbcer
contrel system

Water quality
Analysis

* Consumption
Reeeiving
Weighing

‘Co-gencration '

y Soft waler
Fecd waler

Muanagement

Equipment
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RIEA PU—FULTE

bt Ve

>
<

ANB—FNEIEBALR

BEEE!



€9-€

RS UHEHEYS

& 3183 AATITKITLHETRRENRA 7B HE=RHE

No. Category Energy conservation measures Energy saving effects Investment cost Remarks
1 Combustion Improvement of air ratio Exhaust gas 600°C, Base temp 20°C, | Installation cost of
heavy oil firing, Air ratio 1.6 to 1.2, oxygen analyzer for
Waste heat loss: 37% = 28% exhaust gas
Improvement of fuel saving: 9%
2 Combustion Keeping of fuel oil temperature No investment cost
Preheated temperature is 80 to 100°C
3 Combustion Inspection and maintenance of burner: No investment cost
Oil strainer, Burner chip, Burner direction,
Burner tile, Oil leakage of valves and piping
4 Combustion Keeping of steam pressure for atomizing at the No investment cost
value indicated by manufacturer
5 Combustion Preventions of infiltrating air: No investment cost
Keeping of inner pressure of combustion
chamber, Closing of opening area
6 Combustion Adjustment of combustion air volume: No investment cost
Monitoring of combustion flame and smoke;
7 Combustion Introduction of automatic combustion control Installation cost of
unit: oxygen analyzer for
Damper control of combustion air fan by exhaust gas and
feedback of oxygen content in exhaust gas automatic control unit
8 Heat transfer Removal of heat transfer surface and water tube: | Remove thickness of soot 2 mm to
Soot blow work, Periodical cleaning every 1to | 0.5 mm,
3 months Fuel consumption: 30% = 5%
Fuel saving effects: 25%
9 Heat transfer Removal and prevention of scale in water tube: | Remove scale of thickness of 1 mm, Installation cost of
Water treatment, Boiler water blowing, Fuel saving: 2% economizer,
Periodical cleaning or acid cleaning a year, Insulation cost of feed
water piping
10 Heat transfer Removal of dissolved oxygen in feed water: Saving of agent of deoxygenize Installation cost of

Introduction of membrane unit

deoxygenize unit with
membrane type

RIEA PU—FULTE
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No. Category Energy conservation measures Energy saving effects Investment cost Remarks
11 Waste heat Preheating of combustion air by waste heat Air ratio: 1.2, Exhaust gas temp.: Installation cost of air
recovery recovery 900°C, Preheated air temp.:200°C, preheater,
Fuel saving: 12%, Insulation cost of air
piping
12 Waste heat Preheating of feed water by waste heat recovery | Base feed water: 20°C, Boiler Installation cost of
recovery pressure: 1MPa, economizer,
Feed water temp.:20°C to 80°C Insulation cost of feed
preheated, water piping
Fuel saving: 9%
13 Waste heat Recovery of steam condensate At boiler efficiency: 85%, Installation cost of
recovery Recovery of condensate: ~ 80%, condensate tank,
Apparent boiler efficiency: 95% piping and steam trap
Efficiency improvement:  10%
14 Heat dispersing | Prevention of steam leakage from steam piping No investment cost
15 Heat dispersing | Repairing of insulation material of boiler body No investment cost
16 Heat dispersing | Reinforcement of insulation of steam piping and | Steam pressure: 4 MPa, Insulation cost of piping
steam valve Steam temperature: 250°C,
No-insulated piping of diameter:
5inch (125A) and length: 10 m,
After insulation of 30 mm thick,
dispersion heat from surface of
piping:
20,000 kcal/h =1,690 kcal/h
Heat saving: 18,310 kcal/h
17 Anxiety Variable speed control of induced draft fan Insulation cost of
equipment Rotating speed control by inverter due to load inverter control unit
18 Operation Preparation of graph of steam evaporation Prevention of damage and loss by No investment cost
volume and fuel consumption: early finding of extraordinary
Check the trend of data
19 Operation Preparation of daily operation record: Prevention of damage and loss by No investment cost

Evaporation volume, fuel consumption, Feed
temperature, Exhaust gas temperature, Oxygen
content in exhaust gas,

Record every 1 hour

early finding of extraordinary.
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1) ZEX
AT OBRRKO T TR REWVOIIHET ZELTH (X 3.1.8-8 Z ),
Z DT ZBINTPET A B L P AEE TR E D03, P A ' A /N D72 DI IE
IRZERIN R AHBEDN D D,

ZERME T IEAL T DT DI ET RERITU T O LB TH 5,
a)  BRBHIIEEE O EMER

PRBHI D REEE 7S 20 ~ 45¢St DFEFHIZAD K 5. HEIHTIX 80 ~100°CIZ TV T 5,
b) N—TF DSk - i

- FANVA L —FDFEEY

- N—=FF o TOFEY | BERE, AN

- N—=F O T HE, N—FF AL DR

- N—=F LA NOBEE, T —R A

- WV EE R D & ORI

Betaining hoat of generated steam

BRT %

: i Heal loss éue to continuons
Residoal loss 1.0 % § e 5 G blaw-0Ff water

Heatiteg lose dug 1o

o
witer vispor in exhaust gas Heart loss dug o
0.6 % . dry exhaust gas

Circulaling heat

Heal {hripus : i gin pochenlur
31 %

Heat Toput
Heating value of ' _ \\
burning assistant steam i/ ' Sensible heat of air

0.7 % 1.3 %
Heat of combustion of Tuel M
97.2 % Sensible heat of fusl
03
1367 kg

w0 100D - 14,7 UKL

Evaporatign multipte ~

1 ke #0.93 kgL _
X 3.1.8-8 KA Z (20t/h) DEAELER]
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c) T hvA RHEKEEOMERT

RBAF72T b~ A AWM Th D & 9 BKE, BRULEE T ITIEE A — D HRMEICHERET 5.,
d) RAZEKO L
FFNEZ B IEICHER L. B nimiiz /S < LEREAZR <,

o

He
P21}
il
%\%L
=

e)

3

ZERIBEIETH 200 & 5 NI AT OMRBIRRE SIS L VGRS TE 525, AHEH
TlE, ROMORDLZBEL L THE L2 TR 520, EERBEIOSGEITEREN G D
EEBRE LN ER[ELHE L. IR BE e AT OREBLIVD LEZRICEREA
ndEoicd 5,

AT AABEL TV DG, IERD ) VY IBEPOREHD L %@EPIIL\ (ESaudend: St
EFLS, ZOEDLVICES LIRS RPLZE LTDE TIET D & EITHIEZER T,

g

ZERENEIEME VDl d s, ROGWMITNBLERFHO, AARREAETH LD
D,

JF. ZERMNBEID L& E KR BBEHZEL 72D BRORPEM L BHET D, ROM
HHBICITWEEIZR D,

N

&z

|

f) A B
i b R EIL, BREIERETR & 2284 N & B REIRAICERE L, 20 Lo —2 HEPR
BEED 2 br— T =X C Lo THE T2 5ETHD, Ll ZOHETIHERRS

(2R DOREERE 21T I ZEBREETH Y | ﬁ:%mﬁf%%@%%éi L7 ) 25kt
ZEBICRELDLTH D,

o, ZOHRI—MURZMAT-bDORH D,

X 3.1.8-9 [T T HI%, U 7 DRI R E g & AR T, HEH AR OBEERE 7y
Wiz ~7 40— RNy 7 L, ZBRY A\ EHRE L TRBREREHEICEDEDLLHIICLT
W3,

KA TRBAKRE VS OTH, MBS LOEROZN LRI R & T 1T,
SUEAVIE BT K0 B 3.18-10 1R & 5 (CHFE 7381 A o — RiliEAT 5.
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Ratio setiing desvics wWiml

Solenoid valve
Flow meter AL valve

Fued it

Flow o - T
trnsmitter | circalation LI, sensor

£
JL( Muster
Signal e coesiroller H .
) poniverter Prum |:I:I'|:_55.u1'¢
O, analyzer

D{}G!TLDREI

Fi r

__ |
0, sctting lrn1Lgra!Iun1 |

i 2 TR A e | 4 Prtio ql
i mpn inn
.1E§¢3-. w{]
| IiT
SET

[H
T+A T |

X 3.1.8-9 RA T DLEKLLHIHER

PIC:  Main sieam prossure indicalor and contraller
Fir: Airffueh rario seing device

FIC-F: Fuel Now indicatar ahd conteoller

FIC-A: abr floe pnficator and conitoller

{a} Paralle] cascade system

3.1.8-10 EAHZRRBERIEE

g) ZER WAL vE

ZE IR, AR, HIEEEE O SIC ko TEA SN D DT, BEEORE
IZY 7o TE, ZTOREZBELRZTNIR LR, BEETICHARDORA 7O HIEZER T
HIWTEEEDE 2 K 3.1.8-4 (T"7, 72, AARDILZFEF O BIEZEK W E A2 K 3.1.8-5

W2~ T,
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# 3184 KA TOHEELKIIELRE(HADE T XRE)

Solid fuel Blast
Load Fixed bed furnace gas
Classification Fluidized Liquid fuel Gas fuel and other
factor (%) Pulverized
Coal bed by-product
coal gases
Large-sized boiler 75-100 - 1.15-1.25 B 1.05-1.1 1.05-1.1 1.15-1.2
for electric utilities
Other boilers
30 t/h or more 50 - 100 12-13 1.2-1.25 1.2-1.25 1.05-1.15 | 1.05-1.15 1.2-13
10 to 30 t/h 50 - 100 1.2-13 1.2-1.25 1.2-1.25 1.15-125 | 1.15-1.25 -
5to0 10 t/h 50 - 100 - - - 1.15-13 | 1.15-1.25 -
<10 t/h 50 - 100 - - - 115-13 | 1.15-1.25 -
F 3.1.8-5 LTHEF D BEFERHAELE (HADE T RIE)
i - R RN A 20 liter/h L B> T 2647
Gas fuel Liquid fuel
Item Continuous Intermittent Continuous Intermittent
type type type type
Metal melting furnace for casting 1.05-1.20 1.05-1.25 1.05-1.25 1.05-1.30
Continuous billet reheating furnace 1.05-1.15 - 1.05-1.20 -
Metal heating furnace other than the above 1.05-1.20 1.05-1.30 1.05-1.20 1.05-1.30
Metal heat treatment furnace 1.05-1.15 1.05-1.25 1.05-1.20 1.05-1.30
Petroleum heating furnace 1.05-1.20 - 1.05-1.25 -
Thermal cracking furnace and reforming furnace 1.05-1.20 - 1.05-1.25 -
Cement kiln (*1) 1.05-1.25 - 1.05-1.25 -
Lime kiln (*1) 1.05-1.25 1.05-1.35 1.05-1.25 1.05-1.35
Drying oven (only the combustion chamber) 1.05-1.25 1.05-1.45 1.05-1.30 1.05-1.50

Note: (*1) value of liquid fuel in case pulverized coal firing

2) HEH RIRSE
a)  HEY AP

RA TICBW T ZEKILZBIEICR D, BEE OGN Z D7 < LT, el ZREN E5-
LWL T A EMERTH AN, RBHET RBERE OGS, HEH 2 O[]
LT, MAKPCBREBEHZESZ TEL, &L LTOBRELEDD LT DH, — K
KRIDHRA T TIE, BRTEG ERAKTEGROM T Z2HA TW L HE1%E <, /R A
7 TEHEOWTNUDEHZ TODGENRLN,

P2

PEH AR Y 72> TRHE LR T IR 620 0ld, T AF ORI A Mo kb
KEEETH S,

Wit 2 E i eRE 2 BRBET B & SO, WAL L. D —#I% SO3IC#zfbd 5, Liz2i-> T,
PRBEHE T A IS ENAZ a9t 70 B OARIRRE (45l L CRSLL TSR D L. 23D SOz &K E NG
L CHERE DR (HSOy) AR L, BZHaCX 7 N EBRTH L D125,
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He

KTYBUN L DB OFETRERIIR DO X 912725,

Q PRBET A DFF L L D EVE: kJ/kg-fuel (kcal/kg—fuel)
P: TEZEROFFHIATeEVE kJ/kg-fuel (kcal/kg-fuel)
F PR DI B kJ/kg-fuel (kcal/kg—fuel)
H BB L OBEEMICLERBE =F-Q ki/kg-fuel (kcal/kg—fuel)

LT HE, ERETELRNWE XL,
HA=F-Q
ZeR A TET D L xIL,
HB=F-Q+P=HA+P
FOFTERREZ XKI/h &THUE, BRENER EITZER A TR LRV & EiT
X/HA[kg—fuel/h]
TR ETET D L EIL,
X/HB = X/ (HA+P) [kg-fuel/h]

L7223 TREHEIFIRIZ, RO L HIT7D,

XIHA-H/(HA+P) P
XIHA  ~HA+P

22 1.2 OB A ORRBHEK 4[4 3.1.8-11 (TR T,
S ETET DL, BHALRORINC L BT FHRICMAT, HRMECREMOM
b RBEREE D RS e EOBRIC K Y EREOEEAKIL, S OICKRIBES LT L0
T, INLICEBEEF AR BB TE D,

ERREAKASHT
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B J
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i ;/ /ﬁl{jho‘:r
10 /J’f e
5 = : -
o | 1 Il
100 200 300 C4l

‘Air pirehigating temperature oCy

X 3.1.8-11 ZEXRTFEUC L 2BRBEHEIER

— . BRTEEIT O HEIXAKRIBED EHIZ LD NOX FADOHEM, /N—TF OiiEEIC
EE LTI 570,

Flo, ma /<A PORBELZFETLIET, a7 — ME, EfgT v —0n5 O
[EL, KEGEASCIE O 7 1 2 OHEEFI ] 72 812 X DK TEGHR & G RIS FEBRET

AN
=
52 LEENTERLRN, MOBJHICE Y FTICHKIEEN D LBRE LF LTV
Bl =3 v A FORKFEMES R DGELH V15D,

A

b)  HEAT A I ] e v

RA T OEGHFITTHEFIT_TROICE <. 87 ZRE xRy, ZofT
b, KIRA T2 TIRRIF I b PRI 2 B0 AT 03 WSicd v . HET Rl
FENME, E7o. [URREIOSG AT — OIS TH 0 . PV ARE DR S E TOE)
[ 23 FIRE T 5,

FEOHEY AREHIWEETIZ, ZNDDOREMREL TFE 3.1.8-6 I3 T X 5 ITHESIHI,
PREHBINC HET AR DFEHEZ ED TV D,

Z OREHEEI, EMERER . SVRIREE 20°C, ARTER 100% DR TORE TH D,
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# 3.1.8-6 RA TN RAIBEREYNE

AR 20°C OFF . B 100%

Target exhaust gas temperature (°C)

Class FixedSO"d ];:uliledi ed Liquid fuel Gas fuel BF gas and other
r4
bed bed by-product gas
Large-sized boiler — — 135 110 190
for electric utilities
Others
30 t/h or more 180 170 160 140 190
10to 30 t/h 180 170 160 140 -
5to 10 t/h - 300 180 160 —
Below 10 t/h - 320 200 180 —
# 3.1.8-7 TN BEHEREINR
. Target waste Reference
Waste gas Capacity heat recover .
temperature (°C) category _ y Waste gas Preheated air
ratio (%) temperature (°C) temperature (°C)
below 500 A-B 35 275 190
500 to 600 A-B 35 335 230
600 to 700 A 40 365 305
B 35 400 270
C 30 435 230
700 to 800 A 40 420 350
B 35 460 310
C 30 505 265
800 to 900 A 45 435 440
B 40 480 395
C 35 525 345
900 to 1,000 A 55 385 595
B 45 485 490
C 40 535 440
1,000 and over A 55
B 45 - —
C 40

Note:
Category A:
Category B:
Category C:

3)  HEAAL IR

Capacity category A, Band C
Furnace with rated capacity of 84,000 MJ/h or more
Furnace with rated capacity of 21,000 to 84,000 MJ/h
Furnace with rated capacity of 840 to 21,000 MJ/h

RA T TIEIHENI O TRy 2 K ETIFTAEKRA 7 E LCUBAREZ TE 57 0MA5 L9512
JHENTEY, (REL—HEUIZE TR TS, LrL, ™A TFTED0 DOAKE, L
T, 7TV IOV TIIREES N TWARNT L3 %0,
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Fio, Kk Z v 7IZarT e — M EIRKERI L CTW DA, IRIERE O 1L
<, oK EIR LEZEAKRKENW T HIZA— "= —ETWn5HHlL L Aohsd, 4—
N7 —SHLMNEOHLHGAEIL, JKHORKIEKEA— =T —IH5 L9 REEFICL
THEIRETHh D,

FE ORI EEIC BN TR, A TOWBRORAEL U CEERN T E2 R, HATE
K JISA950) IZEH Z & & LTWwW5,

FE OHWr REUETHIE L TV D TEF OFEIEE 23K 3.1.8-8 (T~ T,

# 3.1.8-8 TEFORMEIREENE

Target furnace wall outer surface temperature (°C)
Furnace temperature Botiom i tact
(°C) Roof Side wall ottom In contac
with open air

1,300 and over 120 110 160
1,100 to 1,300 110 100 135
900 to 1,100 100 90 110
below 900 80 70 90

4) KA T DOE T RLEE
a) o7 o 2AOPEENT X DK TR ESREEE)
TF L UBGEDO TR T, 7 at RAREOmENZMi i 7-/K2 63°CT 1,500t/h HEH ST
W5, ZOKIZ, 72—V 7 EZU—T3BCIZE L THOMGHFIZHAW TV,
— 7 BT 21 E0OTIHORA T TlE, ERFAGROBIBEEZE T2, KKK
5P EGRT2eR % 60°CE TRV TN,
W5 OSFEOMEIEN ZoSICER L, W LIGEICEE 286 U, KRS TEER
AixE L, RRATAGREREIETHZ Ll L,
ZORER. PEUHAK 13th 2HiT 5 2 N TE -, BREEE 70 B M. BRBHETEGE
330 & MAE, HERIMM 3 » H Th o7z,
b) KA TZER L DeE GREM LG )
Bl A BRE L 5 R A Z 30th) 12N\ T, BEIEEZ T2 RIT, kDX > ThHoTz,

- KA ThE 87%
- P AR 8%
- 7 b~ XHESEELE 1%
- BRI Z O 4%

ZOPET AR DWW B K H 1, ZEK L H B E A FENC LT, x T A& L
77, FOREE. WRBEEEEDOERD 5% 5700 3%FE TR TEEONA MO H 5
T EN TG0, TR,
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- AREBHIGTED~A 7 03 B a—Z FHISEE~ORR Y 2
- FEN DLW a =7 ARFRREFORM 21T, BRREZ 3% ETKR T SE
77

Fio, HLIAZBRERIED X 2 ROBAEEN 10 ~ 20% &R 72D, A o N—H (2 K B [allEEk
HIAEN 2 Sk L 7=,

DL EofE R, il 37.5kLly O, ) 145,000kWhly Db & 7220 0 A Y ME 515 5
FAE, BREE 1T/ 1 TR T 72,
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