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LOAD LOAD LOAD
BALANCE BALANCE
;% [3 VALVE VALVE
B
R R AB R
A. TWO-WAY B. THREE-WAY C. THREE-WAY
MIXING DIVERTING
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LATENT HEAT AND MASS TRANSFER
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Re MBS R T A AR )

SPECIFIC HUMIDITY

SPRAY
DISTRIBUTION—

B

=
#&E

3

HEATED AND HUMIDIFIED
AR OUT

DRIFT ELIMINATORS.

[SONNNNNNNNSNY |
AL S
m HOT WATER
,fl\‘ ,ll\\ ,.l'l\\
IR IRANY/THIN

AR

COLD WATER TO PUMP

Tt
(B3t ) ik frkag

1 B 4

SPRAY ——
DISTRIBUTION|

CLOSED-CIRCLI
HEAT EXCHANGE

ColL

A

(

HEATED AND HUMIDVFIED
AR OUT

PRUSNNNNNNNSNY
Viddidiiiiiid

DRIFT ELIMINATORS

EXTERMAL WATER

vy

i
\ N

b
AT T Ny

HOT WATER

CLOSED
CIRCUIT

eyt
B Uadks ) 4 Ak

P. 14/88




7
_TAIPEI
& TECH

B & -~k ¢ (duct) ~ i F*(damper) -
*

o

e
&=
!
4
i
A
M

YV 2B LA d i SAF L2 2 h §
(CAV system) &2+¥ %k £ ¢ st (VAV system) %

B fa e

e FZh ¥ il R L R BRY # - a2
HAREBRLERE R TEED ML T F 0 R A
BEFRMAELRTF 230 FIPRF &R RreE o

c HRE AR CERERFL CERAEETR oV ik
TRHFEBERERADSERRL E cRRETHERL D
TR g ?Fﬁ  FE MR B EEE T o F] o R F
P -

Rt A fHAE GhELfiiaies F#p4H P. 15/88

~ TECH

v 7% & ke(All Air System)—-AHU+Duct

FrnZRER AR ETF AN BRTN S A

2f5
cIFR ?ﬁ PRJE o T OEERE AR BRREF
FER )

cHKEEY o, HEo

c HHEBEIR B EARE > EFER LS o R4 D
> 5 VAV J.F’%,i‘a.?fw.,t!?é}f_"«’ﬁ L
Rt °

Ceiling
plenum VAV box
N —

l‘/ Ret_um
air
Slot/ Return i

diffuser  slots

RRBL R TBRIRE PN




o HABEeA T

B P TERE &2

oA R 2 P

~7
BIVE] W= o pp2 8 GmmLAIALIEL FOH S e

©/ =z =% & % (primary-secondary system) > £ 4§ & k it
(compound system) -~ =t %48  st(decouple system)

e M- Pl ELK N AIRE S ARG BN o Y
PR RS A

2

e & f?‘]é’ #éﬁstf@i v‘%"}fﬁl‘ﬁ\ ’ IJK#'J/’J\’}\?&,L@&_’S“'\;{ i@-‘ S

— —= 8%

wraed & & ssmme

] % % (Distrbution)
X 3 X
X £ 3
[ f ]
~RM/ RALAER
werwed O O
? =——@X

~F e
/TAIPE| REIREE JAE SR S o BT S N L B S R P 18/88




e ¥fcommon lines& £ F_:
_&;_”

o

“common lines & "% & & ] 4

v — X 8 & %(VPF, variable primary flow system)

~7
Tl ERREE TR SR

TECH

TR B ), Qe W N 2

7 B 4

P. 19/88

(thermal storage system)
v ﬁ?%ﬁl

Full Storage

» 2. ' e = 2 £

Charging
Storsge

Tons (kW;)

Cooling Load
(met by storage)

~F
____.'[NPEI R L~ 5

TECH

Time Of Day

TR B D, Qe W N 3 2

Tons (kW,)

Tons (kW,)

7 1 4

Partial Storage-Load Leveling

Chiller Runs R
Con!inuouy oD
(onet by storage) :‘::‘ :
N Y

Storage Cooling Load Starsge
(met by chiller) \
Time Of Day

Partial Storage-Demand Limiting
Storage

Cooling Load
(met by chiller)

Time Of Dey

A L pko A
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Chilled Water

Ice Harvester

External Meit Ice

Internal Melt Ice

Encapsulated Ice

Eutectic Salt

Chiller type

Chiller cost*

Tank volume

Storage installed cost®

Charging temperature

Chiller charging efficiency

Discharge temperature®

Discharge fluid

Tank interface

Strengths

Comments

Standard water

$200 to $300/ton,
or use existing
(557 to $85/kW)

11 10 21 ft*fion-hr
(0.089 to C.169 m*/kWh)

$30 10 $100 per ton-hr
(88.50 to 528/kWh)

39 to 42°F
{410 6°C)

0.60 to 0.70 kW/ton
(5.9 10 5.0 COP)

110 4°F (0.5 10 2°K)
above charging
temperature

Water

Open tank

Use existing chillers;

fire protection duty

Storage capacity increases
with temperature
difference

Prepackaged or built-up
ice making equipment

$1,100 1o $1,500 per
ice making ton
(8313 1o $427/&W)

3.0t0 3.3 fi¥/ton-hr

Low-

Lo

coolant or built-up
refrigeration plant

$200 to $500/ton
(857 10 $142/kW)

2.8 fi’fton-hr

(0.024 10 0,027 m*kWh)  (0.023 m*/kWh)

$20 1o $30 per ton-hr $50 to $70 per ton-hr
(85.70 10 $8.50/KWh) (S14 to S20/kWh)

15 to 24°F 15 t0 25°F

(-9 10 4°C) (-9 to 4°C)

0.95 1o 1.3 kW/ton
(3.710 2.7 COP)

0.85 to 1.4 kW/ton
(4.110 2.5 COP)

34 to 36°F 3410 36°F
(1102°C) (1102°C)
Water Water

Open tank Open tank

High instantaneous
discharge rates

Requires clearance above
tank for ice maker

High instantaneous
discharge rates

Separate charge

and discharge circuits.
Charge with coolant
or liquid refrigerant

secondary coolant

$200 to 500/ten
($57 to $142/xW)

2.4 10 2.8 f}/ion-hr
(0.019 t0 0.023
m*kWh)

$50 10 $70 per ton-hr
($14 ro $20/kWh)

22 to 26°F

(-6 10 -3°C)

0.85 to 1.2 kW/ton
(4.1 10 2.9 COP)

3410 38°F
(1103°C)
Secondary coolant
Closed system
Modular tanks

good for small
or large installations

secondary coolant

$200 to $500/ton
(557 to 5142/kW)

2.4 10 2.8 fi*¥/ton-hr
(0.019 to 0.023
m*kWh)

550 10 $70 per ton-hr
(514 to $20/kWh)
2210 26°F

(-6 10 -3°C)

0.85 10 1.2 kW/ton
(4.1 to 2.9 COP)

34 to 38°F

(1103°C)

Secondary coolant
Open or closed system

Tank shape flexible

Standard water

§200 to $300/ton,
or use existing
(857 to S85/kW)

6.0 ft¥/ton-hr
(0.048 m*kWh)

$100 1o $150
per ton-hr
(528 1o $43/kWh)

4010 42°F
(410 6°C)

0.60 to 0.70 kW/ton
(5.9 10 5.0 COP)

48 1o 50°F
910 10°C)
Water

Open tank

Use existing
chillers

Notes:

* Costs are for chiller or refrigeration plant only, and do not include installation. All
costs, except ice harvesters, are per nominal ton (kW). Derating for actual operating

transfer surface,

conditions may be required.
® Costs are for storage only, and include tank, internal diffusers, headers, and heat

€ Typical minimum temperatures, with appropriate sizing of storage capacity. Higher
temperatures can be obtained from each medium. See text for discussion of

dependence of discharge temperature on discharge rate,
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kcal/h-W
T <150RT 3.83 4.45
é"‘—‘
L h > 150RT 421 4.90
<500RT
>500RT 473 5.55
g <150RT 430 5.00
& St > 150RT 4.77 5.55
<300RT
> 300RT 5.5 6.10
2876 2.40
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TESTO 400
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a5t
HR IR BERE Fzg L
mES
2 b § (Flow HOOd) AccuBalance
Pt100:8 & 3+ Sentron
BTG Omega
53 ek R FLUKE
E I S CONTROLOTRON
E I S MICRONICS
g CEL/440
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+0.4°CDB -20C~70C

+29%RH 0%-~100%
+(0.03m/s +4% of
(0.03m/s $4% of - 0-20ms

+(0.03m/s +5% of
(0.03m/s +3% of - 0~10mvs

+(0.2m/s
+2% of m.v.) 0.6~40nvs

3%
$0.1°C

+0.3°C
300 mV-
150V

+0.5%
+1%

+0.1dBa
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Velocity of Flow 10+
Pitot tube 0635.2245
©@4mm,| =300 mm
(not shown)
100 m/s upto +350°C
Pitot tube
0635.2045 0635.2145
@7 mm, © 7 mm,
; 1= 500 mm I = 350 mm
0635.9540 (not shown) (not shown)
© 16 mm
In conjunction
60 m/s with a pressure
probe in each
° case
0635.9640
@ 25 mm
40 m/s
upto + 2
0635.6045
© 25 mm
20 mfs
6
wpto+100°C [
0635.9443
© 12mm
upto+80°C
0635.9449
© 60 mm
0635.9349
© 100 mm
upto +70°C
10 m/s 0635.1549 (}
@4mm
0635.1049
— with telesc: )
wioesoec ¢ iy Fig. 18:
TA'PE' q JU gl R ?f;om‘nf Choose the best
Pl B = i/ ﬁ H = E A RE LR velocity probe for
& TECH vour application
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- FREE FROM BURRS
L 1]
g U :
® SECTION A-A
INNER TUBING
24 mm amm QD x 21 B&S
RADIUS @A COPPER

S pd——-

STATIC
PRESSURE

VELOCITY
PRESSURE

STATIC
PRESSURE

TOTAL
PRESSURE ?

QUTER TUB!NG—/
8 mm OD =« 18 B&S GA COPPER

RO F = & A8 whSLfZAIREL FPH
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E 3 T T v T
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e
bbbl —— |
b
T S 3
H : ; H &
I I A i
$ ] 1 { -~
L S S S 53
i : : H z 2
- <
IR
b 4,»—*1’ .
- L] le—00320
fe—0.081W 0.1350
(]P.Z!E)W-h 0.321
0.437 W—+q 06790
0. 56 3WY ] 0.8850
TE5W- 0.968D
I 0.939W D
No. of Points for No. of Moasuring
Duct Dimensions Traverse Lines Position Relative to Inner Wall Points per Diameter Position Relative to Inner Wall
460 mm < M. W < 750 mm 5 |0.074, 0.288. 0.500, 0.712. 0.926 6 0.032. 0.135. 0.321. 0.679, 0.865. 0.968
750 mm s H. W's 9500 mm 6 |0.061, 0.235, D.437. 0.563. 0.765. 0.939 a 0.021.0.117, 0.184. 0.345. 0.655. 0.816. 0.883, 0.979
H, W> 900 mm T IUJ!:J 0.203, 0.366. 0.500. 0.634. 0.797. 0.947 10 | 0.9, 0.077. 0.153, 0.217, 0.361, 0639, 0.783, 0.847.0.923, 0.981
Log-Tchebycheff Rule for Rectangular Ducts Log-Linear Rule for Circular Ducts

& Mote: Example duct has 5 = 6 (H x W) measurement pattem. as for i rectangular duct of 600 x 750 mm

7
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