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Application of liquid nitrogen spray cooling in fluidized bed cooler of compound fertilizer plant

LIU Wei, ZENG Zhen
(Hubei Dayukou Chemical Co., Lid., Jingmen 431910, China)

Abstract: In view of the fact that the practical use effect of the fluidized bed cooler is not ideal in weather of high
temperature and humidity, based on the summary of the current adjustment measures of various enterprises, the
method of using liquid nitrogen spray cooling technology to conduct the pretreatment of the cooling medium of the
fluidized bed for cooling and dehumidification is proposed, the material and heat balance of the liquid nitrogen
spray cooling is carried out, and its energy consumption and economy are evaluated. During the production of urea
based compound fertilizer products in high temperature and humidity weather, liquid nitrogen spray cooling
technology can quickly cool the products, avoid the moisture returning and blocking of the fluidized bed, improve
the production efficiency, and reduce the agglomeration of products, thus increasing the added value of products
and making up for its high cost input.

Key words: liquid nitrogen spray cooling; fluidized bed cooler; compound fertilizer; temperature
0 315 HEEHbR, RIS Ahibkes O™ MRS

Tl S N7 S AE T AL TPl — M kA 7%
H, UBjIEFER G, g5 AR A #E T
B EEY S ORI R AR A, BRI TS AT
AR RO T 70 o0 il . A, DITTRA R
BRI . YRR S SRR, T2 TR
@ S NEAEBURL™ Al VR A0 . AL RS HI g 1)

EZRMBRZER, HTYE SR R G
M,Awﬂﬂ%iﬁﬁfx%mﬁﬁ BRI
fR S, G B TR B R G R R FR
BRlR RERr Iy, RIS A AR I SR A A
MRAPESR IR, TEACIR N BEE PRHE EEREAR, 3L
[ SRR EEREAR, YRl G R A e, T E 2R
TERLIR o e il i W R S S T ™ S VR H e i v
Ao B AP IR AR R, X )
SRR S BT R AAE T T Bk R BT

PE2E, MELIUR Az IR W2 20" ok &
M, BEIRERL, HERARR., F, EEAERN
T HIVE A& T TR0 F PR UE B 5208 7= i 1) Joi e 8 6
GiC O

Ry T R e R PR EE T A A RS A g A AL
RAER R, £ A RIS AN [F] B R s it , 451
W VL e 10, XA RS 2N ER A TH L, ¥
PR 4, KO e B S0 0 ke B ™,
F B R & R 26T RS A B, 4R, iX
SER AR A R BR I, BlaniAs sy . fig
FER . A 2855

WA Z Ve HIEA L AR AR, BA

[YFEHHEA] 2024-03-07; [1&EEHF] 2025-04-30
[MEZRAN] X H(1982-), 55 LRI A B4, FZ
FI A NEA: = S TAE



20254

%40 5.5 6 xR

TR 55V AE S A MU B R A PRV 2085 v B O ©69 -

PIRORH: (1) PR, WA S -196 <C,
HA W R HEE T, nl DL AR R R
(2) FRBRNE, WA RSB Sz < K
ZRA, DA A AN, By kR
WIRIRE; (3) Watm, WER—MEE.
SN - N N 3 S e o W N B e o
Gt (4) BB, AR R AR,
P

EEHE S BTR AR R AR AR TE RIS
Higsr R, s EEEE . NS RERES LA
GEHETEAGSE, IR B T
1 AR ENFRAEEETE

XTI AR RV H0 g A v T i R AR S B AL
HAFRRR, AT H o R AR
Ti5h, AT XA T AT TR, s
IR RAR I FR2S R e e AR AR A gtk
B IR, IR O A SRR, P
TRHIBER — =i ©, AR SR RS R IR
B T L T Bk A bR Ok T
FR DAL/ ) 35 07 t/a NPK2E B, alad e AL R E 11
VO EBRIBALLL, SHE A U TR RS T
BT EREEN S AR A H 2 SR e
U PPEIIORAR A AR, R, ER R ik
PRBHIA s KA TREIR BRI, R A X
N2 S G RN, VA HIRK R A7 2 A P A0 i 1
W2y, FIAMEZ SRR, RIS 1 R
G EARG, PR TR, IR, 455
Pl AR 5y 3 B AL R e o AT 1E
FEHGE TR AR H g, SUBRM AR 204 0
BRI EN AR AR AEFEAL . HHLEBUN . FEIEAE T
i, AEXTRHERE S, BRAEAS Y25 5 1 B
FYESE . PPRHEURIRR IR AN ST, HE I S B0 N
RHIBR 2

WA NPE R iR & S e B ™, F
FHR B Bl B e T R AORBUE s S ik
SNERENA BRI TR T, R B 70 C4L T
RBAEAZ SRR, RHIZE3S C, RIGEAR
EIRFVEE A NER ENA ot . PR IR X B AR R
%, AIHRORE A AR E R A PO 23 DRI A X
BE AR TR . S WA IR A4 T2 S T A #
50 CAAT, MMM MAZE 100 C L4,
WA T AT YR T T, TR R LR
ARG HE . RABRR R EIN T, fA1E
(14 d R () kg 8 A ol i e < S s =

MBS K 28 T A AR AR RR 78 TR, IR
IR TR —SUE, SRR T S BE EBELS)
FEAE R X R URR N AR R R A ER AL, BR A
R T SR TR PR P = BRI 28 T
o il s TR AR . TR R AYHER
A AL B8 . SCRERMIZIK Y SR A4 5 K
ARER AR A LG ) AR Ak 7 o) Hh B A ik
AR LR B2 T R e A AR Hh a2 %5 16
BT P R e JE Tl g ) A
2 FRALIRIR AR A It B PR BRI B AR R

BEXE il s RIS, AR HORHE R vy |
Ve 1Y 5 o 1k B Wbl SR X JE i AT iR
AR, B0V AN BOHEA T R R AL B
RERERIE T R AL R BRI A B B T Be
—, HOFREHRRBIRON . £ BRI Sy (a] BE =i
AT i AR R SRRSO s R, T
JETER A, BT A A A BRI L SR
R, XA R T A BRI O S T Al
.

XV A EEA T Rl BRI AT 25 15 75 JE AL T
A BN RIS BRIR, VRN HL g bR
H o XA AR X R N R . Tl H Y
RIRINTUK . WA, SR BB, JREATEL
SLRR GV AN . R R IRA I v J I H TR
R IRAFE, w25y 2R A AR T 2L
IR RSRTET, AT SE BRI | B ALY DA
Ho EFERLEVF ZOUIEA ) Z A, WnHT
WA BRI ARG TENERA
o, AT R HEOR W AT AR AT, A FIR
HREYRRIE, Prikaib, RED-HRBTEIHA .

V22 S8 R RO 2 X O G T8 A TR A B %%
AR T T e R ), ol i
S P R R R AGHIN 15 5 FA) SR T A 2 XL
VMRS LR o, R B CFD #eft:, gt
P 25 SRR R Gokt) e = 4R b . 58 FTRR
P B H BAR A TR T BRI, £
X ERT B Z8 1 A K 25 1) O JLBE A, R TR
B ORER /N R T 11 AR R AR 5 1 2
HORIIKZR . WHIEEREM . B R ) o
TSR, fE—ERERIEA, IR AR AT
BN, RO HAR A ReR, LA v A1
Heo SR, XA R T . I
R BT, AR A AR A B AR SR
MR PR ACRAF LIAL , TR, i e A



<70 - 3 A7 2B 54 AL

2025 4

JETF B T, SR, SXAMETH RS A
DRI Ay M S P S B T T AN [R) o A I s 1 5 iR 31
FAGIHESS , BARERZERS SIS FEEA %
AT BEE B ERT, MR NZEEE
FZEWE LU 2320 T e, AT ) PR o i P4
BEH . 8T RIS AMZESEE T, HHET
HARZS PR EIROR, AT DU SR TS A A it i
TEE . 5/ R AR RS R, 6 &
Y FEME AR RO S, s R 2
AT A5 04 3 AL
3 BEBMELAERWKAHZPNBRER
31 HAKL

B SR8 55 v ) R A T X3 T N 1 S B A
5%, TERACARIF R OB TSR R . R
SR 18 318 25 SR B IR 2 BB, S0 7 i A
R P s A 7 = L/ 1 s 1 Y, N 45
RMLAL . BIFEFALIR R XML T, ¥5)HiE 3
MR A DNIS KA, &1 HAEEIFE 100 mm % & —
AW AR, S48 g (WD, WAL
Tt E SRS SR IR A, AR IR,
HEGNEHTIRAGEHMN, WA SR RERTEL th,
BGRB8 240 R 0.005 5 ke/so TETRAL IR K H
TESA R BRI E, TR

THAL PR
J&H\\ WALRR HI2E
Q| o0 | 00®
>
= =
24 34
A
14 A
SR RL2#

B 1 R AT B0 AR A RS0 35 B R e R4,
Fig. 1 Technical roadmap of liquid nitrogen spray cooling

applied in fluidized bed cooler
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