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Applicability of temperature difference
control mode for variable chilled water flow systems

Chen Feng'*, Liu Jinxiang" ,Li Qin*, Chen Xiaochun®
(1. College of Urban Construction, Nanjing University of Technology , Nanjing 210009, P. R. China;
2. China Building Design Consultants Limited Company, Beijing 100044, P. R. China)

Abstract: The hydraulic characteristics of the variable primary flow system with on-off valves under
temperature difference control is investigated, and the nonlinear heat exchange coupling property of fan coil
units and rooms is combined to further explore the applicable conditions of temperature difference control
and setting procedures of temperature difference value(TDV). The result indicates that the temperature
difference control in the system with on-off valves at the terminal is also applicable when the pipe network
s load is equally distributed and the load changing rule of each opening user is similar. In this case, the
system’s hydraulic disorder has smaller impact on the indoor temperature and humidity. When adopting
variable temperature difference control, setting TDV piecewise according to different total load rates cannot
have good control of indoor temperature and humidity. Therefore, it is recommended to set TDV according
to ensure fan coil's dehumidification capacity and indoor dry-bulb temperature preferentially, compared with
current methods, the stability of indoor temperature can be guaranteed under the same fluctuation of the
indoor relative humidity.
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Table 1 Hydraulic disorder of each user with concentrated load distuibution
ffar oA 1-1 1-2 1-3 1-4 2-1 2-2 2-3 2-4 3-1 3-2 3-3 3-4 4-1 4-2 4-3 4-4
Casel 1.25 1.01 1.01 1.01 1.01 0.97 0.97 0.97 0.97 0.95 0.95 0.95 0.95
Case2 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 1.34
Case3 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.9 1.23 1. 26
Cased 1.25 1.25 0.96 0.96 0.96 0.96 0.92 0.92 0.92 0.92
Case5 1.11 0.90 0.90 0.90 0.90 1. 14 1.15
Case6 1.18 1.18 1.18 0.86 0.86 0.86 0.86

2) G fp ¥ 51 o0 A i 45 P R Ay B Ol . 3R 2
N9 FRAN R A 23 A1 45 F P 8K 7 2% R B0 A
AT UL S TGV IR S 97 Ay R A A i 3 53 G0 A L 4%

SR T IR BE RN AE £ 1050 AP, HL 45 32 % P
it FEL P 118 30 3l R 3 i T ) R S P A
A8 PP 2K 3 R R B ARG T B X AR B T I R F RUTE R

*2 AEHASHHMERARKAREABR
Table 2 Hydraulic disorder of each user with homogeneous load distuibution

oA 1.1 1.2 1.3 14 2.1 2.2 23 24 31 32 33 34 41 42 43 44
Case7 0.97 0.97 0.97 0.97 1.01 1.01 0.96 1.01 1.08 0.96 1.01 1.08
Case8 0.96 1.01 1.08 0.96 1.01 1.08 0.97 0.97 0.97 0.97 1.01 1.01
Case9 0.97 1.01 1.09 0.97 1.01 1.01 0.98 0.98 0.98 0.97 1.02 1.02
Casel0 0.94 1.09 0.99 0.99 0.98 1.06 0.94 1.02
Casell 0.94 1.02 0. 94 1.09 0.99 0.99 0.98 1. 06
Casel?2 0.97 1.05 0.93 1.08 0.98 0.98 0.97 1. 05
Casel3 0. 98 1.05 1.05 0.91
Caseld 0.91 0.98 1.05 1.05
Casel5 0.93 1. 00 1. 07 1. 00
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Fig 2 Curve of inlet dry/wet bulb temperature changing in time
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Table 3 Effects of FST324”s hydraulic disturbance

on indoor air parameters

BEHNEURERESE
KA - - .
tim=25C, tim=26C, Lm=27C,
P!
. 1 =50% @1 =50% @1m =50%
i
I

t/C o /% u/C o1/ % 1/ C o /%

0.75  26.82 50. 13 27.83 49. 86 28. 86 49.71

0.80  26.37 50. 07 27.37 49. 88 28.40 49.78

0.85 25.98 50. 04 26.97 49. 90 27.98 49. 83

0.90  25.62 50.03 26.61 49.93 27.62 49. 88

1.10  24.51 49. 99 25.49 50.02 26.50 50. 08

1.15  24.30 49. 97 25.27 50. 04 26.27 50.12

1.20 24.10 49. 97 25.07 50. 06 26.07 50. 16

1.25 23.92 49. 97 24. 88 50. 08 25.88 50. 20

F4 FST24 REKNKIPENZENZTSRESEHZM
Table 4 Effects of FST224’s hydraulic disturbance

on indoor air parameters

KA S . ,
P tim=25C, tim=260C, hm=27C,
G|
em=50% em=50% em="50%
JiE

t/C o/ % u/C o /% t/C o /%

0.75 27.14 50. 36 28.18 50. 11 29. 20 49. 90

0.80  26.61 50. 27 27.65 50. 08 28.67 49.91

0.85 26.14 50. 19 27.17 50. 06 28.16 49. 93

0.90 25.72 50. 13 26.73 50. 04 27.74 49. 95

1.10  24.41 49.92 25.41 50. 00 26.40 50.02

1.15  24.16 49. 88 25.14 49. 99 26.14 50. 04

1.20  23.92 49. 85 24.90 49.99 25.89 50. 06

1.25 23.70 49. 81 24.68 49.98 25.67 50. 08
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Table 5 Parameters calculation results of variable temperature difference control

N o 1z 61 WHEE xR
MOR RERZE/C ANRR/W BIGR/W FERK: e o
PARKE e/ C A %
0. 66 7.5 11 191 553 1.052 0.61~0.70 26.1~27.8 52.5~47.8
0.76 6.7 12 876 1650 1.147 0.70~0. 81 26.1~27.8 52.5~47.8
0. 87 5.9 14 814 2 858 1. 239 0.81~0.93 26.0~27.9 52.4~47.4
1. 00 5.0 17 044 4 258 1. 333 0.93~1.07 26.0~28.0 52.4~47.6
1. 15 3.9 19 610 5 839 1. 424 1.07~1.23 25.9~28.1 52.4~47.6
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Table 6 Parameters calculation results with improved method for variable temperature difference control

y s A ‘ . - AERLT EPIIREEAE MR A
BAMR RERZE FNEE HINRE/ Y RS R/W TR R s . ‘ . .

filf 22 X [i] LI/ C fLFE I/ %

0. 66 9.4 27 62.7 2796 1.333 0.61~0.70 26.3~27.7 64.7~60.7

0.76 8.2 27 58. 6 3217 1.333 0.70~0.81 26.2~27.8 60.7~56.5

0. 87 6.7 27 54.3 3701 1.333 0.81~0.93 26.1~27.9 56.6~52.1

1. 00 5.0 27 50. 0 4 258 1.333 0.93~1.07 26.0~28.0 52.4~47.6
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Table 7 Indoor parameters changing with

real latent heat load
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0. 66 7.5 24.8  62.8 2796  1.333
0.76 6.7 25.4  58.8 3217  1.333
0. 87 5.9 26.1  54.5 3701  1.333
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