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Contrastive analysis of energy consumption and cost

of indirect and direct drying
ZHANG Ji-jun'?, YANG Da-cheng’, ZHAO Min-gang’, LIU Cai-juan’
(1. School of Chemical Engineering and Technology, Hebei University of Technology, Tianjin 300130, China;
2. Shijiazhuang Gongda Chemical Engineering Equipment Co. , Ltd. , Shijiazhuang 050031 ,Hebei Province, China)
Abstract: As a high-energy-consumption treatment process, drying operation accounts for 12% of the energy

consumption in all industries of China. The indirect drying can save energy 20% -50% compared with the direct

drying, however the indirect drying equipment has some shortcomings, such as more metal materials consumed,

complicated structure and higher cost of equipment. Without a comprehensive contrast, the customer may abandon

the adoption of energy saving product just because of its higher price. A contrastive analysis method for

quantificational energy consumption and drying cost was established by using Excel program, which can make a

quantificational contrast to different drying methods, so that the energy saving equipment can be selected. It is

important for the application of energy saving product and the diminution of drying cost.
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TETRAYRRE, BR, EKERSK 2%,
FRESKERSB<1%, 1T HFEE0.45 MPa
BIZEIR, YRHHR 290 C 7= & 100 kg/h, HB1%EHE
% §) 8-

BAR, ZYH] F s S RE RN TR B
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PLFB , HoA B A8 XU R A RT3, AR
A NS T R, LT ESTRSHRT
R AERE Tt H (FIF Excel BFF) o

(D) RHBH

WFRE ., =g, x (1 +w, ) =353.571 kg/h; =R
Qo = 100.000 kg/h; % F 4} & g, =g, X (1 -w,) =
99.000 kg/h; ¥k & K BB 55K w, =0.720; #18F
HEEKB wy =wy + (1 —wy) =2.571 kg/kg; =&
KRS w, =0.010; 7= F FEEGKBw, =w, +
(1-w,) =0.010 1 keg/kg; 4 BHEFE 1, =20.000 C;
YIRS ¢, =1.254 kI/(kg - C) ; R E ey =
20.000 C; FMEIREE X, =0.015 kg/kg; BB HLAEF
¢, =1.01 +1.88 x X, =1.038 kJ/ (kg « °C); KBt
Bpo = (0.773 +1.224X,) x (273 +1,) +273 =
0.853 m’/kg; B K B (R FE0.45 MPa) ¢ =
150.000 C ; 2K AL $r, =2 110.900 kJ/kg; KL
PR c=4.183 ki(kg - CT),

(2) 5 S TiRAERE

HERHR JE 1,, = 110. 000 C; HESBE tos =
90.000 C; BA&KE Ag =g, — ¢ou =253.571 kg/h;
EEBRr =2279.764 kI/kg; THRAEQ, =Ag x

(r+cety) +qy X (¢, +wy) X (bt ~t,) =
703 517.875 kJ/h; BB B ¢, =90.000 C; HEE A
ty=70.000 C; HEISIRIE X =0.276 keg/ke; HR M E
g, =Ag + (X -X,) =971.536 kg/h; b 0, =g, x
¢, X (b —toy) =70 592.242 kI/h; #3552 =0.100, 5
HETHFE Q =1.1Q, +Q, =844461.905 kI/h; K&K
B k=0 +Aq =3330.278 U/kg;;ﬁﬁﬁﬁ G =
1.19, +r, =441.854 kg/h,

(3) X TR AEFE

Her iR B o, =75. 000 C; HE KR B ¢,
90.000 C; A KUREE ¢, =140.000 C ;¥E3RIR 2, =
42.500 C; §AKE Ag =q;, — .. =253.571 ke/h; 3
KM r, =2395.157 kl/kg; THR#E Q, =Aq[r, +
c(t, —ty)] +qu(cm +wy ) (thy =t ) =638 089.074
kI/h;RERE 4. =Qyx1.1+ [cx (im -t,oul])] =
13 524.046 kg/h; SR Q, =g, x ¢, X (2}, — 1) =
1684 555.170 kI/h; SR E X, =X, + Ag + ¢ =
0.034 kg/kg; HES BB i 1, =34.361 C; KK KB
£=0Q, + Ag =6 643,327 kl/kg; ZKHEER G, =
1.1Q, +r, =877.830 kg/h,
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Table 1 Selected model of paddle dryer

K5 B&ENIR S R HIF/kW ¥ B/ 6 BH/T
1 #pias 304 3 1 12 000 12 000
2 BRI ER Q235 A 1 1000 1000
3 FRLEH GDSG-30 304 30 1 396 000 396 000
4 2 gk 3N SRZ5 x 5D Q235 A 2 1000 2 000
5 pirEe 2 0e MC-12 304 0.75 1 21000 21 000
6 HeXUbL 9-19 NodA Q235A 3 1 3000 3000
7 REEK 1 5000 5000
8 B A 1 15000 15 000

Bit 36.75 455 000
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Table 2 Selected model of spin flash dryer

FS RELH Ny B P/ kW =54 B8 B/
1 BEs 304 3 1 12 000 12 000
2 SEAER Q235A 1 2000 2000
3 TFREHLEN GDX-1200 304 15 1 210 000 210 000
4 WA R SRZ15 x 7D Q235A 8 2500 24000
5 g A MC-120 304 0.75 1 100 000 100 000
6 HEXM 9-26 No9D Q235A 30 1 18 000 18 000
7 REEK 1 25 000 25 000
8 B AR AR 1 15 000 15 000

At 48.75 402 000

3 THREFUEREESH

(1) fEFTHREA

FIHM N 0.085 T kg, B B HLHHH0. 700570/
(kW « h) ,i&& 44 & 455 000. 000 7T, EHLIE K
36. 750 kW, |~ B 4} # 4 50 000. 000 JG (50 m’® x
1000 7&/m’) , ATH N 1 A/HE, RkFIR A BE
0.060, 3538 37. 513 Jo/h, B3 % %25.725 50/h,
WE&YTIH #9.286 TT/h(H7IH 7 a,7000 h/a,) " &
$718:450.476 55/h(47IH 15 a,7000 h/a) , AT 8 H
7.000 ju/h, 553 H B K 3.900 50/h, B H R K
6.725/h( LR ETNEFE 8%), FTHRMAE N
90.6125%/h,

(2) X F 1A

W4 4 ¥ 5 402 000. 000 5T, HHL T &K
48.750 kW, EE 4 4% 24 100 000. 000 5T (100 m* x
1000 JT/m’,) A TH K 1.000 A/HE, KB N
74.54675T/h, B 52 % 34. 125 70/h, & 37 1H H8. 204
wh, T B IHR 0. 952 5o/h, AT # %K
0.048 5o/h, F X FI B4 3. 446 T/h, EH R N
9.7067C/h, T4 4N 131. 027 7t/h,

ZE, 53X H TR0 TR 57 R
90.612 75/h 1 131.021 5to/h, RAES TR Y

BHTIREBE, A 1.608 a BIATUEl 2T YE, Xt
VY 181 % B 4F 62. 176% , 7] L, X X o k) 3k
B, kG FTRIFXRBIFHER,

MBAR AT, 6N 3 o TR A L,
ESHITRR 23 H 69.8% 7182.9% , iR & # A 5
FRBAH 10.2% 1 6. 1% , 5] LAIA K, RERERY K/
FRRLEFNRERR, Bk, A TRREH,
BT ELER = SRR, B L EX T REA NS
TR, BHTRER ISR TR AR & T
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