2.1

(Carbon -
dioxide sensor) '
ASHRAE Standard 62-1989
1000 ppm
2.2
(indoor Air Quality, 1AQ)
(

) (80% )



Sehweld

SPM RSP 2 (SPM
Suspended Particulate Matter RSP Respirable  Suspended
Particulates)
2.1
2.1
1 (s02) 0.03ppm (1 )
s o1 3(l)
(CO) Ipm(8 )
005pom( )
(N %) 0.053 pom (1 )
15 Ugm3(3 )
(CO2 1000 ppm ( )
Chlorgane 0.0003 ppm ( )
0.027 w ( )
Sulphur
Dioice ( 020 SPM RSP
. NOx

NOX



60
co
Haemoglobin
€2
( )
1,000 ppm
2.1
2 2
11
cfm/ ’
9 ’

2.3

21 ( ASHRAE STANDARD 62-1989, Ventlation for
Acceptable Indoor Air Quality)

()
21 1.2 MET units (

) 0.03 1059 x 10 3



Activity Level

Very Light
Light

Heavy Work/Exercisa

1.25

E 1.00

0.75

<;("
% 0.50

5%? 0.5

2 3 4
- MET Units

21

0.04 %

2.2

/l-l-lo

13
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2.2
C020.5 %
02 163 % < 02
Metabolic rate, (L/s) 0.04% (L/s)
M ([ 2
100 0.1 0.8
160-320 0.2-0.3 1.3-2.6
320-480 0.3-0.5 2.6-3.9
480-650 0.5-0.7 3.9-5.3
650-800 0.7-0.9 5.3-6.4
¥ V - total volume Q
C
Ao G= o4 co2
2.2
2.2

C02

COs(t) =1 [C02 |

=



V-dC(t) -G dt +Cv-Qu dt- C(t) -Qv ot

(2.2)

G0 Im g, _(g+cv-ay)

, d
A v
; 06tCv-0v)

(2.4)
‘]Aé 1B
(2.5)
- —1\nA-C- B +constant = t

A B,C

15

(2.4)

(26)
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ov VC(O ce;+”\'/a 7 +oonstant =1 (2.7)

R AV

constant (2.7)
vy QC0-G-CVQ _
o M Qu-C(1)-G-Cv Qv = (28)
(- Q.
C(t)=Cv+(C0- Cv)-e~~y~1  |-e y (2.9)
(2.9)
(. _QA\

C(t)=Cv+(Ca-cv) e vy +GngO6 VI-e~y y (2.10)
Ct) = , ppm

» ppm

, ppm



G)<Q

—
11

(2.10)
1 (Cv)
ppm
2 (Co)
ppm
3 (Qu)
ASCOS | )
4 (V)
5, (G)

0.3
1059x 103 .

(v



2.3

Cl

c2

Gnix
Qi
Q2

2.3

Q'Q +Ql+ 2+—+Qn’C, = (a +Q2+ -+Qn)-Cmx

[ Q€ \(; |'5021/ -+n o

= 1
2
= 12,.
= 1
= 2

18

(211)



2.4

ANALYSIS OF SMOKE CONTROL SYSTEM (ASCOS)

(node)

ASCOS
1) ASCOS
ASCOS
(input data)
(calculation)

(output)

(input data)

S A

(Shaft)

(node)

ASCOS

ASCOS



(calculation)

(output)
compartment
Shaft
2)
1. INPUT
2. CORR
3. INIT
4
4, BLDGP

BLDGP, SHAFTP,

PZAD

flow chart 2.4

ASCOS

BLDGP

régula falsi

input data

ASCOS



2.4 Flow chart ASCOS



) SHAFTP BLDGP
haft shaft i
shaft
shaft
shaft BLDGP  SHAFTP
ouT
PZAD

(HYDROSTATIC PRESSURE DIFFERENCES)

1. ouT
shaft
2.9
Demand Control Ventilaiton (DCV)
DCV Carbon-dioxide
sensor DCV
3
1. Setpoint Control
Setpoint Control On-Off damper
[
Damper Setpoint
50-100 Setpoint

2. Proportional Control
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carbon-dioxide sensor (
4-20 ma)
damper
00 ppm
100 %

3. Proportional-Inteqral-Derivative Control (PIP Control)

PID
Control (PID Proportional - Integral - Derivative control)  PID control
setpoint setpoint
setpoint
PID  control
Proportional control PID
carbon-dioxide sensor ( 500-800
ppm) PID
PID
2.0

(Ventilation Air, or Fresh Air)

(air handling equipment)



Qs
11

CFM
10

o]
0.68

cfm

24

(Sensible Heat)
Qs=11 CFM (T0-T)
, Btuh

(60 hr)(0.244 Btuflb-°F)/
(13.34 ft3/b)

, ft3min
,°F
, °F
(Latint heat”
QI=0.68cfm( 0- ) (2. 4)
, Btuh
(60 min/hr)(1050 Btu/lb)/(1 3.34ft3/Ib)
(7000qr/Ib)
, ft3min
Jgrwlba
, grwilha

=@ + Qi (2.15)



2.1

Control Ventilation

1)

Control Ventilation, DCV)

CcV C02 sensor

DCV
DCV

25

Demand

(Constant Volume, ¢ V)

(Demand

DCV

cv



Rate )

2.1

2.2

15

11
12
12
13

26

2,000
355,000
(Time of Use Rate TOU
TOU Rate
(Demand Charge)
15 On Peak
0.5 0.5 1
115 102.80
69 158.88
12-24 200.93
L1 214.95
115
09.00-22.00 . (On Peak) 15349 |
22.00-09.00 . (Off Peak) 0.6671 [
00.00-24.00 . (Off Peak) 0.6062 [
69
09.00-22.00 . (On Peak) 1.6292 |
22.00-09.00 . (Off Peak) 06769 /

—

00.00-24.00 . (Off Peak) 0.6153



2.3

2.3

3.1
3.2
3.3
3.4

12-24

115
69

12

12-24

2540)

12

09.00-22.00 . (On Peak)

22.00-09.00 . (Off Peak)
00.00-24.00 . (Off Peak)
09.00-22.00 . (On Peak)
22.00-09.00 . (Off Peak)
00.00-24.00 . (Off Peak)

400
400
850
850

(Pay-Back Period)

(Pay-Back Period)

1.7736
0.6861
0.6236

1.8891
0.7283
0.6616

/
/
/

27



Incremental initial cost

= f2.16)
Incremental operating cost
(Demand Control Ventilation, DCV)
DCV (CV)
Incremental initial cost DCV
cv
Incremental operating cost cv

DCV
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